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an activity to increase the accessibility of 
military/developed curriculum materials to. 
vocational and technical ^ducatoi^. 

This project, funded by the U.S. Office of 
^Education, includes the Identification and 

£^uisition of curriculum materials in print 
ffgrin from the Coast Guard, Air Force, 
Mrmy, Marine Corps and Navy. 

Access to military curriculum materials is 
;provided through a "Joint Memorandum of 
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Education and the Department of Defense. 
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for dissemination. 
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FOREWOFD 



lUiis corriculm outline contains* all the learning objectives for the 
many ratings in the- Basic Electricity and Electronics' training pipeline. 
Individual students are required to achieve' only those designated 
objectives ^licable to their career fields or those tiiat are pre- 
requisites for follow^on J^l schools ^ 

J" 

Bie nodule and course contact hours are derived from initial validations, 
and they are svtoject to revision t^on iirplementaticoi of this course* 
Staff and eguiptent requiienents for iir^lementation of this curriculum . 
are based on those of a hypothetical schc»l with a maxiinutn input of 100 
stuaents per yteek. 



iii 9 



I 



Cover Page — 
Foreword—— 



Course Data Page- 



TABI£ OF CONTENTS 



PAGE 
i 

iii 



OUTLINE OP DSTRUCTION 

ftodiile 1,0* BftSlC VCUAGE AND CURRD^T MEASUPEMENIS 2N A SIMPLE 



CIRCUIT— 



L^soaTopic OonstrixTting a Sinple Circuit 

^>e^son Topic 1.2.1, Measuring Current in a Single Circuit- 
*LessOT Topic 1,3*1, Measuring .Voltage in a Sijtple Circuit- 



Moaule 2-0. RELKTICNSHIPS OF VC3LTftGE, CUBRENT, AND RlSISEANCE- 



Lesson Topic 2,4*1, Qiaracteristics of yoltage- 



^^^Ejasson Topic 2>4*2, Current Flow : — 

Lesson atopic 2,4,3, *Cbnversion of Electrical Units- 



Lesson Topic 2,4<4, Resistance?^ 



Lesson Topic 2,4.5, Ohm*s law- 



Lessen Topic 2*5*1, Vbltage in a Series t>-C Cixcuit- 



Lessdf Topic 2,5,2, i^jplicatioti of, Ohm's I^aw- 



Lesspn Topic 2, 6.1, Schematic Syittels 

Lesson Topic 2, 7.1. Color Code For Resistors— 



10 



11 



12 



13 



15 



16 



m 



0 



V, i 



i ; 



Module 3.0. USE CF THE SIMP93N 260-SP MUmMETER 

Lesson Topic 3.8.1. ^Siii|t>son^260-Sp*,^ 

Lesson To^ic 3.8.2. Using the' Sinpson 260^-5? Ho MBasure 

' Resistance 



Lesson Tbpic 3.8.3. Measuring Resistance in a EkC Series Circuit 

Lesson Topic 3.9.1. ^ Sinpsc^ 260-5P, Current Oanfiguratian- 

hesson Topic 3.9.2. Using, the Siupson- Oto Msksure Cura^tj- 

Lesson Topic 3.10.1. SiJTpsan -260-5? \toatage C3onfiguration — 



Lesson Topic 3.10.2. Using the Sinpsor 2B0-5P TD:Measur« ^Sltao'= 



MDcJule 4.0. VRKLHTICKfiL JMUKLYSES OF D-C SERIES CIPCUITS^ 



Lesson Topic 4.11.1. Effects of Ojpens, Shorts, Changiiig V&ltages, 

and Ijoads- z — — ? — 



Lesson Topic 4.12.1. Measuring Values of a Series D-C Circuit^- 
Lesscai Topic 4.13.1. ItoOfubleshootiiTg a Series IK: Circuit 



Module 5.0. pARftUEL CIRCUITS- 



Lesson Topic 5.14.1. V&ltage.and Current in Parallel Circuits- 
Lesson Topic 5.14.2. jSguivalent Resistance 



Lesson Topic 5.15.1. Variational Analyses of D-C Parallel Circuits*- 

Lesson Topic 5.16.1. Measuring Values in a Dh:; Parallel Circuit 

Lesson Topic 5.17.1. Iloublesbcoting a D-C Parallel Circuit 



Module e.O. CXWBINftTICN D-<; GRCUnS- 



Lesson Topic 6.18.1. voltage, 'Curreflt, and Resistance in 

D-C CCtttoination Circuits — — 



Lesson Topic 6.19.1. Variational Analyses of Ccntoination 

Circuits — ' — 



Lesson Topic 6.20.1. Troubleshooting and Measuring Values in 

. D-C CoibinatiOT Circuits-^ ^ 



VI 



Module 7.0. SPECIAL D-C CIRCUITS" 



Lesson Topic 7.22.1. Voltage References- 
Lesson Topic 7.23.1. Voltage Dividers — 



Module .8.0. IMEPODUCnC^■ TO A-C TEST EQUIP^EW^- 



Lesson Topic 8.25.1. Basic Altematcr Operation—: 

L \>pxc 8,24.1. Ohe I?CA MO-33A Oscilloscope and 

The I?CA MO-33B Oscilloscope 



Lessoii Topic 8.24.2. Ihe Eico 377 Audio Sigj>al Generator^ 
Lesson Topic 8.24.3, The PCA WV*77E;Vacuuro-Tube Voltmeter^ 
LessOTi Topic 8.24.4. Use of A^C Test Bguipnent 



Lesson Topic 8.25.2. Functional Analysis of Sine Wave Values- 



Module 9.0. IMTBODlCriON TO HJDUCKIRS- 
Lesson Topic 9.26.1. Inductors — 



Lessee Topic 9.'26.2. Solving For Inductance In Circuits- 



Lesson Topic 9.26.3. Ihe Relationship of Voltage ar 3 Cunnent In 

Inductive-Reactive A-C Circuits^ 



Lesson Topic 9.26.4. Inductive Reactance— 



Module 10.0. TRflNSPOFMEE USEMnPICATION AND OEERKTION" 



Lesson Topic 10.27.1. Transfbnner Identification and Operation- 
Lesson Topic 10.27.2 Operational Analyses of Transfomers 

Lesson Topic 10.27.3 C^>erational Analyses of Transfomers 



VXl 



i2 



Module n»0» DUTODOCrjiON TO CREfiCrPORS AND BC/RL TIME OONSTANTS 69 



Lesson atopic 11*28*1* Capacitors^ 

lesson aopio 11*28*2* Solving Capacitor Circuits- 



Lessorx Itipic 11*28*3* Ihe Belaticnship Vbltage^ Currentr and 



Power in tl?e A*C;Capacitive Circuit- 



Lesson Itopic 11*28*4* Capacitive Beactanoe- 



3C>esso3i Topic 11*29^1* !C Tiioa Constant- 
Lessen Topic 11.30.1. KL Tune Oonstant- 



H3dule 12.0. Rt« JUS) !C FILTERS- 



lesson Tbpic 12.31.1. vectxr Relationships and Oonputations- 



Lesscn Topic. 12.32.1. BC Pinter Actionr 



Lessen Topic 12.32.2. RL Filter Acticti — -^^ 

Lesson. Topic 12.32.3. Operational Analyses of Series !C and 



Circuits- 



70 



72 



74 



75 



76 



77 



78 



79 
81 



84 



87 



Module :p.O. SERIES EESQtC^ CmOJIIS- 



88 



*i 



Lesson Topic .13*33*1* Series Circuits at Resonance 

Lesson Topic 13*33.2* Variatioqad Analyses of Resonant Series 



BIC Cxrcuits* 



Lesson Topic 13*33*3* Operational Anaiysis\^Ibe Resonant 



Series HC Circuit- 



89 



91 



93 



viii 



13 



EROCl 



^Sodule 14*0» PARRII£L REftCTIVE CIECUirS" 



94 



Jjesson Topic 14*34*1* Olie Parallel RL Circuitr 



95 



Lesson Topic 14*34*2* The Parallel PC Circuit- 



97 



L^an Topic 14* 34* 3* Olie Parallel Resonant Circait- 



99 



Lesson Topic 14*34*4* Variational Analysis of the Parallel 



Itesonaiit Circuit- 



101 



Lesson Topic 14* 34* 5* Operational ^^nalysis of the Parallel 



Resonant Circuit* 



103 



BibUograE%- 



105 



Annex II. Equipment Reguiresnents List- 



107 



I- r 



f4 



V 



l> 

r 



ERIC 



COURSE DKCa PAGE 

1. COURSE MISSICNi - 

TO train personnel vho are ordered to specific A-1 schools to 
danonstrate the applied skills and kncwledge of basic electricity' 
arid electronics that have been designated by each of the- schools zo 
be entry"l€^l prerequisites* 

2* V!EOCM!maS> PERSONNEL PH5fSICftL REQUIREMENTS: 

As required by the Manual of Qualifioat^o?^ for Advanoer,ent , 
NAVHERS^18068-C, for the specific school tiie student is to attend*^ 

3. SECURiry CLERBfiNCE FBC3UIRED: ' ' 

Unclassified 

4* RECOtWEIDH) ERERE)QtJISITE TRAINING: 
Ndsne 

5. EE3G0NNEL AND RKEINGS ELTGIBIE: 

6. CBIIGRm) SERVICE: 

7. NOaC/NEC EftPNED: . . 

8. RELATED AND/OR PCIIJOW-CN miNING: 
9* MODOIES SPECIFIED FOR IHE RKTING: 
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MOIXffiE 1.0. BASIC VQLTRGE ftKD CURRENT ^^ERSUREMEN^S IN A SIMPLE CIRCUIT. 

Estimated contact hoiirs allotted this module: learning center^ 4.5 hou;ts* 

TEFMtNMj CBJECnVES 

Si^jportfid entirely b/ this module- 

When the student conpletes this course/ I: ^ will be aole to: 



1.0. Construct a single d-c circuit/ \isihg a schematic diagram/ give^i 
oonpoiient parts and a schaiatic diagram of a cell/ a lamp/ a 
switch, and conductors. Standard is lOO per^^t. 

2.0. Measure current in a sinple d-c circuit constructed according to a 
given schematic diagram/ given the necessary oarponents and a basic 
ainneter. Observe equipment and personal safety precauticms. 
Iteasured values must 'be within the meter *s tolerance. 



3.0- Measure voltages in a simple d-c circuit constructed according to 
a given schanatic diagram. Given cctiponents parts and a basic 
voltmeter/ make ineasuranents in series-aiding and parallel circuits. 
Observe jiersanal safety precautions and foUcw proper eguipm^t 
protection procedures. Measured valines must be within the ifeter's 
tolerance. 



Supported partially ty this module and partially by ail other modules. 



0.0^ OCiiply with all established safety precautions concerning perscml 
well-being? operate and handle all eguipnetit properly. 



Si^pCHrted partially by this module and partially by modules 2, 3, 4, 5, 
6f If 9/ 10/ and 11. 



6.0. Use schematics of circuits to trace circuits, identify circuit 
configurations/ identify^careonents and carponent values, and 
locate faults in operating circuits* 
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I£SSCN TOPIC 1,1=1= OCNSmJCTlNG A SIMPIE CIRCUir. 

Estimated contact hours allotted lesson topic: learning center^ 2*0 hour. 
TERMINAL QBJBCTIVE 

Si^jported entirely b/ this lesson topic* 

When the student ocnpletes this cc,urse, he will be able to: 

1.0. Construct a siirple d-c circuit, using a sdhacnatic diagram, given 
conponQit parts and a schematic diagram of a cell* a lanp, a 
switch, and conductors* Standard is 100 percent* 

t» 

ENABLING OQJECTIVES 

Si^jported entirely by this lesson topic* 

When the student ootpletes this lesson topic, he will be able to: 

1.1. IDENTIFY schenBtic syittools (a d-c pcw^ source, a latip, a switch, 
and a conductor) by matching schanatic syitibols with t: ^ir names; 
Standard is 100 percent* 

1.2. SELECT schanatics of circuits oonnected so that current can 
flow, given five schematics, only two of viiich are correct* 
Standard' is 100 percent* ^ 
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LESSOK TOPIC 1-2.1- MEaSURING CURREOT IN A SIMKiE'CIBCUIT, 



Estimated contact hours aVLdted le$$on topic: learning c&nter^ 1*0 hour/ 



StfTOorted entirely by this lesson: 



Vtien the student ccn^jletes this course, he will be able to: 

2,0. Measure current in a siBffile d-c circuit constructed according to a 
given schai^tic .diagram, given the necessary oonponents and a basic 
amneter- Observe equipment and personal safety precautions- 
Measured va.lues must be within the meter's tolerance. 



Su^^orted entirely by this lesson topic. 

When the student oonpletes this lesson topic, he will be able to: 



2.1. IDEmnpy a correctly installed anneter by selectijig^the correct 
schanatic. Standard is 100 percent. 

212, IDENTIFY the current path in a siitple d-c circuit with an artmeter 
' correctly installed, selecting the correct illustration. 
Standard is 100 percent. 



lESSQN TOPIC 1.3.1. MEfiSURIHG VQUSWE IN A SIMPLE CIBCOIT. ^ 

Estimted contact hours allotted lesson topic: learning center^ 2,0 hours. 



TEKMlSflL OBIBCTIWE 



Supported entirely by this lesson tcpjc: 



When the student oatpletes this course, he will be able to: 

3,0- tteasure voltages In. a sinple d-c circuit-0cn5tructea''a!^^ to 
a given schenatic diagram* GSven bonponent parts and a basic 
voltinster, make n^asoreni^ts in seriesraixSiiig and pa r allel circuits* 
Observe perscaial safety precautions and follow proper equipnent 
protection procedures. Measured values tnust be within. the m?.ter's 
toleranoe* 



QiAHLJNG 'QB3£GI!IUES 

Si^sported- entirely by this lessen topic, 

Wiai the student coipletes thi^ lessai topic, he will be able to: 

*. 

3,1. :*I3ENniY the oonnecticai of^ a voltiteter to measure the^voltage 
r:c?pss a oaqponent, by selectirig an illustration. Standard is 
100 percent, 

3^2, SETECT a statement that identifies the correct polarities of the 
taminals of the basic voltneter. Standard is 100 pero^t, 

3.3, ^ lEENTIEY a correctly connected voltmeter by selecting a statement 

that describes this ocainection. Standard^ is 100 percent, 

3.4. EEIEaMiNE and SEEBCT the ocaxect tot^l voltage ^lied in a circuit 
given a schenatic diagram ccntaining series or paral le l battery 
arranganents. Stai^ard is 100 percent. 
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M£o(JI£ 2.0. REtASlCNSHIPS CfP VGL'p^, CURFENT, AND KESISTRNCE. 



Eatitnat^ contact hours allotted ^thCs module: learning center^ 7,0 hours. 



.XEFMINSL CB3ECnVES 
Supported entirely this module. 



When the sttdent ccnpletes this course, he will be able to: 

4.0. Identify the factors in din's law and defiJie the characteristics 
and relationships of each selecting a statement about Cim's 
law. Standard is 100 percent. 



5.0. Determine normal circuit conditions in a series circuit ty 

theoretical analysis and the a;:plication of ndes and laws concerning 
voltage, resistance, and current relationships in multielanent 
') d-c'serieis circuits. Standard is 100 percent. 



6.0. Use schafnatics of circuits to trace circuits, identify circuit 
configurations, identify catpanents and- oorponent values, and 
locate feults in optirating circuits. Standard is 100 percent. 

7.0. Determine the ohmic values of given resistors using the color 
• codes, given an illustration of a resistor "with the color bands 
identified. Standard is 100 percent. 
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lESyCN TCPIC 2.4.1. OffiEACHiaSTICS CF VOLIAGE. 

iT^tinjate^ contact ?iours allotted lesson topic: leaxmir^ c&nter^ 0.5 hour. 
TEBMINHL OBJECEIVE 



&i53ported partially this lesson topic and hy lesson tc3pics 2 •4. 2, 
2.4.3, 2.4.4, aiia 2.4.5. , 

4.0. Identify the factXJtrs in Otom's law ana define the characteristics 
and relatioiiships of each hy selecting a statepent about obn's 
law. Standard is 100 percent. 



ENfiBtiNG CBJECnVES 



Supported -entirely hy this lesson topic: 

When the stuaent oorapletes this lesson topic, he will be able to: 

J* + 

4.1. > DEFINE voltage hy selecting the definition. Standard is 100 
percent. 

4.1.1, mRKTIFy the basic unit of measuratent of voltage selecting 
the unit. Standard is 100 percent. 

4.1.2. IDENTIEY the abbreviations for the terms voltage and volt ty 
selecting the abboreviations. Standard is 100 percent. 
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lESSON TOPIC 2.4.2. CURRENT FDOW. 

Estimated aontaat hours allotted lesson topic: learning center, 0*1 hour, 
TERMINfiL OBJECTIVE 



Supported partially by this lesson topic and by lesson *30pics 2.4.1^ 
2.4.3^ 2.4v44. and 2.4.5. 



4.0. Identify the factor? in Ohn's law and define the 

characteristics and relationships of each by selecting 
a statanent about Ohm's law. Standard is 100 percent. 



ENABLING OBJECTIVES 

Suf^orted entirely, bi^' this lesson topic- 
i^s 



•V. 



When ,the student completes this lesson topic^ he will be able to: 

4.2. DEFINE' Current flow by selecting the definition. Staridard 
is 100 percent. , - - 

4.2.1. t mEmpyvthe abbreviatipn for current by selecting the^ . 
* abbreviation. Standard is 100 percent. 



^4.2.2. IDENTIFY the basic unit of measuremeiift of aia:ent.£Low by 
selecting the unit. Standard is 10b percent. 



4.2.2.1. EBPINE free electrons by selectingj the definition.' Stan(3ard 
is 100 percent. ' \^ / ' 

4.2.2.2. DESCRIBE the theoretical irpvaiient of electrons selecting 
a.statement. Standard is 100 percent. 



4.2.2.3. IDEWrrPy the outentpst particle iiiat orbits the nucleus of 
an atom by selecting the name pf the particle. Standard is 
100 percent. 



4.2.2.4. lEeraiPy the basic particles that cxji^ose the nucleus of an 
atm ty selecting a statement about the pEirticles. Standard 
is 100 percent. ' 



c. 



4^2*2*5* IDQJTIEY a nEWtral atan by sedecting a descriptiun* StaiK3ara ' 
is 100 percait* > ^ 

4,2*2*6* EXPRESS the law of charged bodies by selecting a statenent 
about the law of ciharged bodies* Standard is 100 percent* 
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XESSON TOPK 2.4.3. OONVESSION OF ELECTRICAL UNITS. 



Estimated contact hours allotted leeson^topic: learning center^ 0.5 hour. 



.aEEMIHAL CBJBCrrVE 



Supjported partially fcy this lesson topic and fcy lesson topics 2*4.1,. 
2.4.2, 2.4.4# and 2.4.5. 



When the- student cc3npletes this ^course, he irfill be ^'able to:. 



4.0. Identify the factors in ONn*s law and define the 

characteristics; and relationships of each by selecting a 
statement about Ohn*s law. Stan3ard is 100 percent; 



ENfiELDTC^ CBJH^EIVES 

' * T 

Supported entirely by this lesson tcpic. 

When the student oc3npletes this lesson topic, he vill 'be able to; 



4.1.3. 



4^1.4. 



4.2.3. 



4.2.3. 



OONVEST volts and anperes tc^ milli and micro values by 
selecting the correct conv^ions. StaiK3ard is 100 percent. 



raSPfHE kilo, micro, milli, and mega by selecting their 
rical values. Standard is 100 perc^t. 



nxmerical values to kilo and nega values by selecting 
the <i)rr©ct conversions. Staniard is 100 percent. 



nuneriral values to powers of 10 and scientific 
notation <selecting the correct conversions. . Standard 
100 percent. 





■ } 
I 
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1£SS0N TOPIC 2.4.4, RESISTKNCE. 



Estimated contact hours allotted lesson topic: learning center^ 0.5 hour. 



Sc^Tjorted partially ty tMs lessor topic and lesson topics 2.4.1, 
2^4.2, 2.4.3, ana 2.4.5. ^ 

When the student oarfjletes this ocmrse, he will be able to: 

4.0. Identify the facbcars in Otm's law and define the diaracteristics 
"&)a relaticoships of each selecting a statement about Chm's 
law. Stanaard is 100 percent. 



£1IAEL]^ CB^BCilVES 
f 

Sc5T)crted entirely b/ this lesson topic. 

'■■ * " - . 

When tiie studen-t caipletes this lesson topic, he vdll be able to: 

4.3. DEFINE resistance b/ selecting the definition.,. Standard is 
100 percent. 

4.3.1. IDENTIFY the ablbreviatian for resistance ty selecting the 
atfareviation. Standard is 100 percent. 

t» 

4.3.2. mENUFy tiie syntcd for the unit of roeasurenent of resistance 
ty selectitig the symbol. Standard- is 100 percent. 

4.3.3. Tpraj rrpy the basic unit of measurement of resistance selecting 
't^ unit. Stai^ard is 100 percent. 
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LESSOR TOPIC 2,4,5, OHM'S lAW* 



Esti'nated contact hours allotted ^esson, topic: learning center^ 0,S hour. 



OBJECTIVE 



t Sqpported partially by this lesson c^sg^ic and ly lesson topics lA^lt' 
2,4,2, 2,4*3, and 2*4*4* 



When the student ocnpletes this course^ he will be^eible to:. 



4,0* Identii^ the factors in Ohm's law and define the characteristics 
ard relationships of each ty selecting a .statement about Ohm^s 
law* Standard is 100 percent* 



EtOVELING OBJECTIVES 



Sifipprted entirely by this lesson topic. 



Vk\&i the student ccnpletes this lesson tqpic^ he will ^oe able to: - 

4,5*1* Identify the relationship betw^ the factxa^ in Oto's law 
ty selecting a statanent about Ohm's law* Standard is 100 
percent* 
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Estimated contact hours allotted teaaan topic: learning center, J-Q hour. 

Stfiported partially this^ lesson topic and tr/ lesson topic 2.5.2. 

f^ien the student completes Jthis opurse, he viXI be able to: 

5*0* Dftter"iine,nonn^i cijnpuit coiditiofis in a d-c saries circuit b/ 
theoretical analysis.^and the application. of rules aift laws 
conoezniiig voltage^ ^resistances and ^curr^t relationships in 
jnultieleroent a-c series circuits* Standard is 100 percent. 

W ■ ft 

Supported entirely tajr this lesson topic* 

& ■ ' ■ 

" V 

When the student ocnpletes this lesson topic, he will be able to: 



5.1. .IDEHmFX the current path and the .voltage source in a series 
6-c circuit. Given a schanatic diagram, select the current 
path and the direction of aSrrent flow. 'Stauidard is 100 
. percent. . " . 

5*1.1* iDEWnFY a voltage drop in a series d-c. circuit* Given a 
sdhcsoatic diagram and oatponent values^ select the value 
that indicates a voltage drop*. Standard is lOO-peroent* ■ 

5.1.1.1. SCJLVE for the total voltacfe drop in a series d-c circuit, 

given a schenatic diagrssn with ooiponent values. All values 
must be within an accuracy of 10 percent. 
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I£SSOt? TOPIC 2.5.2. APH^CSiTION OP OHM'S lAW/ ■ " 

Estimated' omtiKit how^s allotted lesson topic: learning cenier, 2.5 hours. 
TESMDMi CBOECITVE ■ 

Supported partially by this lesson topic and by lesson topic 2.5.1. 
When the ^ttbaoit completes this course, he will be able to: 

^ - * 

i 0 Detentdjie nontal circuit canditions in a d-c series circuit 
jjy theoreBcal analysis -and the ^jplication of rules a^id^ 
laws concerning voltage/ resistsgioe, and current relationshxps 
in iKoltielenent d-c series circuits. Standard is 100 percent. 

I 

QlftEUNG OBJBCriVfeS 

Supported entirely by this lesson tbpic. 

Mheti the stuc3fint ocrrpletes this lesson topic, he will be able tor ^ 

5.1.2. AEPI^ Cttm's. law. Given tavo values,. Solve for the unknown 
■ ' ' - value. Standard is, 100 percent. 

51 2.1. SOLVE for cutxent ill a series" d-c circuit,, given a schematic - 
diagram ana the values of voltage and resistance. Standard 
' is 100 percent. * ■ 

'i.1.2.2.- SOLVE for the applied voltage in a series dr-c circuit, given 
a schanatic'xliagram and the values of resistance and current. . 
Stai^ard ±s 100 peroent. 

5.1.2.3. SOLVE for voltage drops in a series d-c circuit,, given a 
schematic diagram and the values of current and resistance. 
Stawiard is 100 percent. 

5.1.2.4. IDEKTIFY the basic unit of ,pcwer by selecting the unit. 
Standard is 100 percent.' , 

13 



M I 

5.1.2.5." SOLVE for the total power dissipated in a series d-c circuit, 
given, the values of cunsnt and resistance. Standan^ is 100 
perdsnt. ^ 



1^ ^ 



5,2* SOLVE for the total resistance a series d*c circuit, giv^ the 
values o£ voltage and curroit* Standard is 100 percent* 



>" I « « 1 1 1 ■ 
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LESSCN TOPIC 2,6.1. SCHEMRTIC SliMBQLS, 

4 1. 

Estimated oontcat hours allotted lesson topic: learning center j 0,t ho)^. 



Supportsed entirely by this 'lesson topic. 

When the stideait cxatplebes this course, will be able to: 



6*0*^ Use schetiatics of circuits to trace circuits, identify circuit 

configuratian^, ^identify oatponeots and ootponent values, and locate 
faults iJi operating circuits* Standard^ is 100 percent* 



ENAELBtG QBJBCIXVES 

Supported entirely by this lesson topic* 

When the student ocnpletes this lesson topic, he will be able tot 

6*1* IDENnry sdienatic symbols of a source, load, and conducts by 
matching schematic syttibols with their nams* Standard is 100 
percent* 

- 6*2* IDENTIFy the scheraatic syrttol of a fixed resistor by hatching 
the schanatic synix^l with its nante* Standard is 100 percent* 

6*3* IDEWnPir the schenatic ^nbol of a tarpsd resistor by matciiing 
the sbhematic syntol with its name* Standard is XQQ percent* 

6*4* Jirnnn the schematic ^nbol of a potentioaieter by matching the 
schematic ^fntool with its naiae* Stan(3ard is 100 percent* 

6*5*, IDQJnFy the schanatic synibol of a rheostat fcy matching the 
schaiatic symbol with its name* Standard is XOO percent, - 
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lESSQN TOPIC 2.7.1. CCfljOR CXJDE FOP RESfSTOPS. 

Estimited emtact kola's allotted lesson topic: learning center y O.S hour, 
TEEWBIKL OBJBCJIVE 

Su5?ported entirely by this lesson topic* 

When the student oorapletes this coarse, he wili'be able to: 

7,0» Detertnijie the ohmic valiaes of given resisbots by tising the oo3£>r ^ 
codQs, given an illtistratioai of a resistor with the color bands 
identified. Standard is 100 percent* ^ . , 

ENRBUNG QBJBCTXVES , 

Supported entirely by this lesson topic. 

Wien ths student oomplebes this lesson topic, he will be able to; 

7.1. IDEWriFY the dmic values indicated by the resistor color codes by 
selec±ing the chraic values, given descriptive statetnmts. Standard 
is lOO percent. 

7.2. JDENTIFY the bands on a resistor that indicate the given value, of 
' resistance by selecting the correct sequence of color bands. 

Standard is 100 percent. 

7 3. HK^PIFy ths band on a resistor that indicgtes the resistive 

tolerance .by selecting the correct band frcm a given illustration. 
Standard is 100 percent. 
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MCOUr£ 3.0. USE OF THE SIMPSON 260-5P MULTIMETER 

Bstimit0d contact hours allotted tk'is module: learning oenteTj .8,0 hours. 
TEPMItM. aBJBCriVES , • ' 

&xppcxcted entixely by this nodule* 

When the student ootpletes this course, he will be able to: 



8.0. . Operate a nultaineter to measiore values of ]:esistanoe in d-c circuits 
and record the values, given a siiipson 26Ck5P and series dr-c circuits 
containing at least three resistors* Observe personal safety 
precautions and follow proper equipnsnti protection prcoedures. 
All values will be measured within the tolerano^ of the neter. 



9.0* Operate a miltimeter to ineasure current in dr-c circuits and 

reccand the values, given a Sinpson 260*5P and series d- c circuits 
containing at least three resistors* Observe personal safety 
precautions and follow proper equipnsnt protection procedures. 
All values will be Tneasured within the toleranoe of the neter. 



10. 0* Operate a nultiinSter to ueasime values of vol' v^ge in a d-c circuit 
and record the values, given a siiipson 260-5P and a series d^ 
circuit containing it least three resistors* Observe personal 
safety precautions and follw proper equapment protection prcx::edures. 
All values will be measured within the tolerance of the neter. 



LESSCN TOPIC 3,8.1. SIMPSON 260-SP, RESISOJiNCE .OCNPXGURRTICM. 

Sstimated contact hours allotted lesson topic: learning center^ 2*0 hour. 



TEPMQC^ OBJECTIVE 

Sipported partially ty this lesson topic and ty lesson tppics 3*8,2 an5 

When the stucient ccnpletes this 'jourse^ he will be able to; 

8,0- Cpecate a inaltiineter to measure valxie? ^? resistance in d*a 
circuits and reooxd the values, give Siitpson 260-SP and- 
series d-c circuits containing at least three resistors, 
ObseirvB personal safety precautions and f oUcw prop^ equipnent 
protection ^^TOoedures, All valxoes will be measured within the 
tolerance of the meter, 

ENABLING OBIBCTJVES 

Su^orted entirely by this lesson topic. , " 

When the student ccqpletes this lesson topic^ he will be able toi 

C,l^ , IDEKPIBY the parts of a Siupson 260-5P and their ppsitions by 
laatching the perts on an illustration of a Siupson 260-5P with 
tteir names. Standard is 100 percent. 



8*1»5, IDENTIBY the scale on the face of the Smpsan 260-p tiiat is 
used fcr n^suring resistaricse, Gi.ven^ an illustration^ of a 
SinpsCTi 260-SP^ select the scale. Standard is 100 percent. 



8,1,5*1* IDBJTIFy the purpose of the simbol « on the Siupson 260-5P and 
idfiJtti^ its location on the OHMS scale. Given an illustration 
*of a Siitpson 260-SP, select the correct statement. Standard 
is 100 percent, 

+ 

8,1,2* IDEMTIBY the resistance ranges an the Siupson 260-5P 
selecting the ranges. Standard is 100 percent* 
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8.1#2*1. DETEFMINE the value of measured resistance select±:ig 

the value, givm an illustration of the Siitpson 260-5P range- 
switch setting' and che meter incJication. Standard is 
100 percent.. 

8.1.1. IDi»riEY the position of the function switch used for iteasuring 

resistance. Given an illustration of a Sinpson 260-5P maltiiteter, 
select the position for resistance insasurenent. Standard is 
100 percent. 

8.1.4. IDEKTHY the location of the ZERO OHMS adjust knob. Given an 
illustation of a^Siitpson 260-5P, select the location of the 
knbb. Standard is 100 percent. ^ 

8.1.3. IDEUrm the jacks^on the front of the Sinpscm 260-5P that are 
' used for iteasuring resistance. Given an illustratlDn of a 
Sijipson 260-5P, select the concect jades. Standard is 
100 percent. , . , 

8.1.6. ^IDF.^IFY the lead connections of an otroneter used for measuring 
resistance. Given a schatatic diagram and an illustration of 
the Siit5>son 260-5P, select the correct connections. Standard 
is lOb percent. 
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LESSON TOPIC 3.8.2. USDW THE SIMPSON 260-5P TO MERSURE RESISTANCE. 
Estimated oontaot^hours allotted lesson topic: learning oentev, 1.0 hoia-. 



TEIiMIlffiL CBJBCriyE 



Su?5»rted partially ty this lesscsn topic and by^ lesson topics 3.8.1 and 



} 3 • 8* 3 • 



vaien the student cotpletes this course, he will be able toi 

8 0. Operate a nultiineter to measure values of resistance vn .d-c 
circuits aiyi record the values, given a Sinpson 260-5P and 
seideaya-c circuits ccotaimjig at least three resistors. Observe 
' . ' nersot^ safety precautions and follow proper equipnent protection 
procedures. All values will be measured within the tolerance 
of the meter. 



ENftHEiENG OTOBCriVES, 

SuEjojrted entirely by this lesson topic. 

vaien the student ocitpletes this les^ tespic, he wjJ.1 be able toi 

8.2. IHENnFy a circuit that is safe ^ measuring resistance by 
■ ' ' selecting a schanatic. Standard is 100 percent. 

' 8 3 iDENniY'thB setup and the connection of a SiJtpson 260-5P for 
measuring resistance by sele-tting an illustration. Standard is 
100 percent. 

8.3.1. CCtWBCT test isa^ to a meter, following given instructions. 
Standards are within the limitations of the meter. ' 



8.3.2. SET the function switch, following given instructions, standards 
are within tl\|e limitations of the iteter. 



S.5;3. POSITION the range selector, foUowiJig given iostructions. 
Standards are within the limitations of the meter. 

8.3.4. ZERO the neter, following given instrtctions. Standards are 
within the liudtations of the^neter. 

-8.3.5. "PLMX the test probes, following given instructiois. Standards 
are within the limitations of the meter. 

8.3.6. REfiD the resisbance, following given Instructions. Standards 
are vdthiji the limitations of tlie neto:.- . . 

8.3.7. OCNVEKP a meter reading to its true value, follOTUig given 
instructions. Standards are vdthin the limitations of the meter. 

8.3.8. SECURE the meter, followLng given instructicsns. Standartas are 
vdthin the limitations of the neter. 




\ 
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lESSON TOPIC 3.8.3. MEftSUKING ICESlSSKtCB W A D-C SERIES, CIRCUIT. 
Estimated contact hoia*s allotted lesson topic: learning centev^ 2.0 hours. 



TEaSMENHL OBJECTIVE 



Supported partially by this lesson topic and by lesson topics 3.8.1 and 
3.8.2. 

rtien th& studat ca^letes this course,^ he will be able to: 



8.0. Operate a multijieter to measure values of resistance in rjrc circuits 
and recxard the values, given a Siiii>san 260-5P and series d^ circuits 
6antaimng at least tfiree resistors. Observe personal safety 
precatuioiis ax^ follow.proper fequipnent ja^otection facooedures. 
All values will be. neasured within the tolerance of the meter. 
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L2S3a; TOPIC 3*9a* SIMPSON 260-3P, CURRENT OONFlGUFATtON. 



z:^~i:rjzied oanzact hours allotted lesson topic: teaming eenter^ 2, S hours* 



S-^^pcrted^partially ty this lesspn topic and Jby lesk)n topic 3^9*2, 
rhg: student octieletes this coarse, he^will be able to: ' 



9.0# Operate a nultimetsr to measure ctirrent in d-c circuits and record 
* the values, given a Sinpson 260-5P and series d-c circuits 
coottaining at leasu three resistors* Obseirve personal safetv 
precautions and foUow proper equipmait protection procedures* 
All values will be measured vdthin the tbleranoe of the meter* 



S-jpported entirely 5^' this lesson topic* 



Khea rhe student completes this lesson topic, he will be aUle to: 

9*^* , lEEJPIEY the parts of the Sinpscn 26t>-5P that are used^ for 

measuring curxent by matching the parte' on an illustration of 
,the Sdjipsbn 260-5P with their name?* . St^nidard is 400 percent. 

9.1#1* lEENTHY the position(s) in \Aiich the function switdi must be to 
'measure current* Givan illustrations of tiie positions of the 
function switch, select the correct ILlustrationte* Standard fs 
100 percent* 



0.1*2. HJEITTUY the current-measuring capabilities of the Sinpscai 260-5P*. 
Given an illustration of the scales of the Sinpscn 260-5P, select \ 
the current ranges and the values indicated* Standard is 100 
percent* ^ 



5*1*2* HJEKTIri: the connection of zhe multimeter test leads in a 

circuit in orde^ to measure current ♦ Given schematic diagrams 
and illustrazions of test leads, select the illustration of the 
correct cmecd-cn* Standard is 100 percent* 
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I£SSON TOPIC 3.9.2. USING IHE SIMPSON 260-5P TO MEASURE CURRENT. 
Esthmted contact hem's •allotted Usem topic: learning center^ 2. 5' hours. 



Su^fwrted partially by this lesson and h - lesion tppic 3.9.1. 
When lite student ocn?xl<Ses" ti^ 



9.0. Operate a nultineter to measure 



current in *-c circuits and recoscd 



lvalues, given a SiJipscn-260-SP and series d-c circuits oontaimng 
at least three resistors. - Observe personal/safety precautions and 
follow prcper eqaipnait protection prooedures. AU values wxll be 
neasured within the Ijbleranoe of the netei^ 



T" 



24 



39 



ilSSON TOPIC 3,10,1, SIMPSON 26CH5P VOUERGE OONnOJRATIOI. 

Sst'>4zted 'contact hours allotted lesson topic: Uaming center, 1,0 hour, 

TOSMIlIfiL OBJECTIVE , 

,SuFPorted-partially bjr this lesson tcpic «i3 by lesscsn topic 3.10.2. 
When the student canpletes this course, he wUl be able tot 

10 0. (ierate a nultiineter to nieaslis values of^^^ 

Sdlec^ra the values, given a Siinpson 260^P and 
d-c circuit containing at least three. ^^^fv^^SS^ ^ 
safety precautions and foUow proper equiEcent protection 
.^SSi^rAU values wiU be iieasured within tiie tolerance of . 
tl^ meter* ^ 

ENABLING OBJECTIVES 

gi^Eorted entirely by this lesson topix:. 

Whea the student ccnpletes' this lesson tcpic, he will be able tot 

10 1 IDENrm the maxiitwm voltage-reading exility of tiie 

260-5P. Given an inustration of the Siiipson 260-5P, select^ : 
voltage tb^tcaxi he read, standard is 100 percent. 

10 2 SEtsCT the correct setting, of the range selector .when an unk^wn 
^ -SSe Measured. Given an illustratU>n of the Siirpson 260-SP, 
select the correct position. Standard is 100 percent, . 



■10 3 * XEEOTHY a ptcperly connected voltmeter, Gi«'^ a schonatic 
. S^and^rSlistration of a Siinpson 260-5P, select the 
proper coomectictti* 
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I£SSON TQPK: 3.10.2.' USING THE SIMPSON 26b-SP io MEASURE VDCIS^"^ 



^Estimated eontaet. houTB allotted lesson topic: learning* center, 2.0 hour* 



Stjppcxtei piartially by this lesson tqpic and }3y lesson tppic 3.10.1. 

ttien the,studepit ocn¥>letes this oouxse, he will be able to: 

10.0. Opetabe 4 nultimster to measure values of voltage in a drc circuit 
and'xecoid the values,* given a Sinpson -26b-5P and a series 
ctK: circuit:' baitaining at least thajee resistors, Cbserve personal 
safety cicecautiaris ani follow proper equipnent protection 
procedures. All. vidues yiU be measured within the tolerance of 



^ neter. 



41 



ESS; 



26 



MCTUIE 4*0* VaRIKEIONRL Al^HLYSES. Ot /iw: SERIES CIRCOrrS 



tstirnated contact hour^' allotted this module: learning center, 20* 0 hours 



jSupported entir ely by this itoSble* 



the student ccnpletes this, course^ he will be able to: 

11*0* Determine the effects on drc series circuits of opens^ shorts^^ 

and. changing loads, by theoretical analysis and the application' of 
oonoepts oonoeming voltage^ resistance^ and current in a 
multielement d-c series circuit* Standard is 100 percent* 

12*0* Detemiioe the meter reading that would be recorded on an anrneter 
for an open or a shorted condition in a piece of eguipnent; 

— -Haiven-fHsehanatia-diagEam'^^f-^-^^ 

short and showing maltajoeter connections, select the meter 
reading that would result frcm the conditions shown* Standard 
is 100 percent* 



13*0. Locate opens and shcarts in a d-c series circuit by measuring 
nOTinal circuit voltage, resistance, aiK3 current and cotparing 
these measurenients with abnonnal circuit values* Given a 
Sijipson measure noimal circnait conditions and record the 

values* flhen take ineasureonents in the sane circuit with faults 
installed* All- measuranents are within the tderanoe of the 
meter* 
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.lESSON TOPIC 4.U.I. JittmS OF OEQJS, SBORES, CHRNGINGf VOUEfiGES, 

AllDXiQKDS. 



Estimated GOrt^aat houps allotted lesson topic: learning center^ 2,5 hours, 
lEBMZNAL OBJECTIVE 

4 

I 

Sc^^jorted .entirely by this lesson .topic. 

Wbei the student ocnpletes this course, be will be able to: 

11.0. ' Detearoine the effects on a,d^c series circuit 'of cpens# shorts, 
and changing loads Jy theoretical analj *is and the a^iplicaticn 
of concepts cbocerTiSiig voltage, resistance, and current in .a 
ipultielanent d-c series circuit. Standard is 100 percent. 



Sij^ported entirely by this lesson topic. 

Wien the student ocnpletes' this lesson topic, he will be able to: 

11.1. IDEWnFir the fadbable cause of a change in current in a 

circuit. Given val\»s of voltage, current,' and resistance 
in a series circuit containing at l^pst tKrfee resistors, 
select the correct ocaiditian. Standard is 100 percent. 

11.1.1. naSNKFy the effect on current in a circuit \^ien the voltage 
is increased and the resistance remains the same. Given 
values of voltage, current, and resistance ui a series 
circuit oojtaining at least three resistors, select the 
tyij-f-tM-t condition. Standard is 100 percent. 



11*1.1.1. IDOmFy the effect on current in a circuit v*>en the voltage 
. is decreased and the resistance ranains the same. Given 
values of voltage, current, and resistance in a series 
circuit containing at least three resistors, select the 
corxect ccnditicn. Standard is 100 percent. 
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11.1.2^ 



11.1.2.1. 



DEEESWINE the effect on current in a circuit when the 
resistance is increased 'aij^ voltage remains the ^e^. Given 
values of voltagei current, and resistaribe in a series circuit 
containing at least three resistors, select the correct 
conditicn. Standard is 100 percent. 



DEaERMCNE the effect on current in a circuit \dien the 
resistance i? decreasec and voltage remains the sane. Given 
values of voltage, current, and resistance in a series circuit 
containing at least three resistcacs, select the correct 
condition. Standard is 100 percent. 



11. 1.3. DEIEBMINE vdiich resistor/s ih a circuit will„ overheat if all 
resistors have the BWt^ wattage rating. Given values of 
voltage, current, and resistance in a series circuit 
containing at least three resistors, select the correct 
oonditions. Standard is 100 percent. 



11.2. DEIEFMINE conditions in a circuit \dben ac short is inserted. 

Given values of voltage, current, and resistance In a series 
circuit containing at least tnree resistors, select the 
oora^ect condition. Standard is 100 peroOTt. 



try 
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11.3. DSSTSPHdE conditions in a circuit \4hen. an open is inserted. 

Given values of voltage, current, and resistance in a series 
^ circuit containing at least three resistors, select the 
correct conditions. Standard is 100 percent. 



*t::::: 
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I£SSONTQPIC 4.12;i. MEASURING VALUES 



CF A SERIES D7C CljRCUrr. 



BsUmUd mUmt h&iipc allotted 



TEFMINaL OBJECTIVE 



lessor, zop'h: lezmir^ serr^er; : >:~^> 



Si^jported entij?eiy by this lesson tcpic. 

»ien the student ocnpletes this course, he wUl be'able to: 

^e Sifflpson 260-5? to measure the values of voltage, current 

rS^^^ ^^catl^^sh^^d 

vithin the toleraace of the meter, • . T ' 
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lESSOK TOPIC 4.13.1. TROUEI£SH0OriNG A SERIES D-C .CHOJIT. 

/ 

Estir-^zec contact hours allotted lesson topic: learning center, 6.0 hours. 



i 



V, 



TTOTICU:. OBJECTIVE 

SuGported entirely by this lesscan topic. 

When the stident conpletes this course, he will be able to: 

■ * . 

13 0 * locate opens and shorts iJi a d-c series circuit by measuroflg 

n^i .cScuit voltage, resistance, .and ciirrent and coiparung . 
these measjorements with abnoonal circuit values. Given a 
* SijnpsoK-260-5P, neasure normal circuit conditions and record the 
ralSes. alien take iteasurenents ifl the saite circuit w^ faulte 
installed. ^1 measurements are jtfithin the tolerance of the 
neter.' ' r-' 



MCOdE 5.0. PARRU£L dPCUITS. 

Estimated contact hours allotted this module: 



learning center^ 9:^0 hours* 



lEBMmaL OBJECTIVE 

Si5fort©a entirely by this itociale* 

Mhen the student ccnpletes this course, he will be able to; 

14.0. Determine normal circuit concJitioriS in a d-c parall^ circuit ty 
theoretical analye^s and the aFpUoatipn of rules and laws 
canceming volta^, resistance, and current relationships in 
itaiLtielaient d-c parallel circuits ty, selecting statanents 
conoeming these laws. Standard is 100 percent. 

15 0 Detennine^the effects aci d-c parallel circuits of opens, shorts, 
and changing loads by theoretical analysis and the aeplicaticin 
of coiroepts conceming voltage, resistance, and current an a 
' iBoltielatent d-c parallel circuit. Standard is 100 percent. 

f- . ^ ■ ■ . ■ ■ 

16.6. Use the Sinpson 260-5E> to msasure values of ^^^^-fj^ 
- resisli^ce an a parallel circuit containing andioatet', shorts and 
opens. Given a Siitpson 260-5E> and a test circuit \atn aft least 
Siree'ccntonents, locate shorts and opens. Standards are withar 
the limitations of the meter. 

17 0 Locate opens and shorts in d-c parallel circuits by measuring 
nonnal circuit voltage, resistance, and current apd conparang 

-t' these measurai^ts with abnormal circuit values. Given a 
. r SiJipsoTSo-SP, neasure normal circuit conditictis and record the 
vaSS. Ifien take neasurements an the same circuit with faults , 
installed. Standards are within the limitations of the meter. 
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lESSON TOPIC 5,14,1, VOLTAGE m> CURREOT 3N PARRUEL CIRCUTIS, 



Estirnzted canzact hours allotted lesson topic: leamirig center^ 2.0 hour. 



TEMENftL OBOBCnVE 

Supported partially by this lesson tppic and by lesson topic ^,14,2. 
When ^die student oorpletes this course, he will be able to*. 



14,0, Determine nonnal circuit coanditicais in a d-c parallel circuit by 
theoretical analysis and the application of -rules and laws 
concerning voltage, resistance, and current relationships, in 
^ itmltieljenfint d-c parallel circuits by selecting, statements 
conceming these laws. Standard fis 100 percent* 



Et!S3lJ3Xi OBJECTIVES 



Supported entirely by this lesson tqpic, 

vatien ^e student ccnpletes this lesson tqpic, he wHl be able to: 



14,1, SOLVE for total current in a d-c parallel circuit- Given a 

sdiamatic diagram and values of branch currents, select the total 
current. Standard is 100 percent. 



14,2, IDENrilY the relationships between the source voltage and the 
v6ltage dix»p across each branch of a parallel circuit- Given a 
s<diiaiatic diagram and ocnponent values, select the iaranch voltage, 
. Standard Is 100 percent- ' 



14,4, SQLVE^for total current in a dK; parallel circuit- ^Given a ^ 
schenatic diag ram and the values of voltage and resistance, 
select the total current. Standard is 100 percent. 



14,5, SOEWE fOT the valiae of the power dissipated in a d-c parallel 
circuit. Given values of current, voltage, and resistance, 
determine total power, using two values. Standard is 100 percent. 
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lESSCW TOPIC 5.W.2. EQUIWaLENT RESISTONCB. 

E$timated oontaoz hours allotted lesson topic: learning center, 0 hour, 
'S&tOJiOdi OfiJBCnVE 

SuEported partially by this lesson topic and by lesson topi^: 5.14.1. 

When the student ccnpletes this course, he .will be able to: 

14. 0. Detennine normal cixcait ocaaditions in a d-c parallel circuit - 
by theoretical analysis and the application of rules and -laws 
oot»eming voltage, resistance, and current relationstiips in 
multielement d-c par?^1 Ifti circuits by selecting statanen6s 
ccncerning these laws. Standard is 100 percent. - 

ajRBUNG OBOBCTrVES ,^ 
Supported entirely-by this lesscsi topic* 

Vtoen the student ccnpletes this lesson tppic, he will be able toj 

14.3. CCMP^iRE equivalent resistance with branch resistance by 
selecting a statement . Standi is 100 percent. 

14.3.1. * SOLVE for R , using the product-over-the-sim methDd, given a 
scfaaratic and oocponent values* Staniaid is 100 perosnt. 

14*3*2/ SOLVE fox R„ all the &:andi resistances are equal, given a 

eq * 

sehatatic and ocnjoient values. Standard is 100 percent. 

14.3.3. SOLVE f or R , using the reciprocal method, given a schematic 

eg • ' 

and ocnponent values. Standard is 100 percent. 

.49 ■ ■ 
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jhsatl TOPIC 5.15.1. VRRIKnC»lftL AKALYSES OF D-C'PAR?am CIBCUITS. 
Estinuzted contact hours allotted lessor, topic: Uaz-King center, 2,C no-^s. 



TEK-HKM. OBlTK-TIVE- 



supported entirely by this lessan licbic. 

When the student cc?tpletes this course, he will be able to: 



1 e n netermine the ef fec±s cu d-c parallel circjoits of opens, shorts, 
S^^^Si^lSd^ theore^ analysis and the appUcat^on 

« OTiltidlSent d-c parallel circuit. Standard is loa pei-cent. 



EUaBIiDJG OBJECTIVES 



Supported entirely by this l^son topic. 

When the student conpleces this Irr^son topic, he will be able to: 



15.1. 



DEIERMINE conditions in a circuit when th6 ^"^^^^^^ 
varied. Gi-.-en values of voltage, ^^^^'^J^^'f^ 
parallel ciicuit containiixg two bran^, ?f .^^^^L^. 
SScSing the oc^ect coiditions. Standard is ICO percent. 



S tota] cjui-rent. Stafidard is 100 Eercenc. 

Of voltage, current, and . '^^.^^^^ r^tatertent 
' cantaining at least twD -^s, ^f^^^ iS^!Snt 
caicemijig the totaJ. cvirr^.;::. Standard is 100 percent. 
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15.2. DETEraaiNE the ccnditi jns in a circuit Vrtien. resistance is varied. 
Given values of volta^, current, and resistance in a parallel 
, circuit containing at least two branches, select a table 
' indicating the oorriect conditions. Standard is 100 percent. 



15.2.1. 



the effect on current in a circuit iirfien the resistance 
is increased and voltage remains the sane. Given values of ^ 
voltage, current, and resistanoe in a parallel cixcuit containing 
at least two branches, select a stateraent ooSoenuJig tne t»tal 
current. Standard is 100 percent. 



15.2.2. 



EEEEFMINB the effect on cu r re nt in a circuit vdwn thes resistance 
is decreased and voltage xenains the same. Given values of 
voltage, current, and resistanoe in a.parallel circuit containing 
-jitIleast^±M0^1irandies. select a statenient ooooemin g the total 
curxettt. Standard is 100 percent. 



15.3. 



mamiY the ocoditions in a parallel circuit the resistanoe 
of one trancii is changed. Given a sctootic showing^ resistor 
--QiiiT^gnnet^-oenneetiaas-ifl- a p a ra ll el - -cij rCTiit cnnt ai n i ng ^t — » — 
least two branches, select the conditions that exist T^rtwn the 
change occurs. Standard is 100 percent. 



15.4. 



EEIEEMINE which resistoriii) in a circuit^vIill owerheat first if 
zOi resistors have the sane wattage rating. Given values of ^ ^ . 
voltage, ctarrertt, and resistance in a parallel ciniit containing 
at least two branches, select the resistor(s) . Standard as 
100 percent. 



15 5 DEaEFMIJE conditiai)s in circuits when cpens and shorts are ^ 
\ inserted. Given values of vcatage, current, and resistance on 
xpareOlel circuits containing ut least two J3(canches, sel^ tables 
locating the correct conditions. Standard is 100 percent. 
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LESSON TOPIC 5,15,1, MEASURING VMJUES IN A D-C PAKAULEL CIRO'OIT* 



Zsi:vnated contact hours allovted lesson topic: learning center^ 2*5 hours. 



TERMINAL OBJECTIVE 



Supported entirely by this lesson topic. 

When the student CKirpletes this course ^ he will be able to; 



16i0, Use the SiJipson 260-5P to measure values of voltage; current^ 

and resistance in a parallel circuit cfintaining indicated shcai:s 
• and openfe. Given a Siirpson 260-5P and a test circuit vdth 'at . 
le^t three ocKponerits^ locate shorts and opens. Standards are 
within the limitatioAs of the :neter* 



V 
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Beiimted eantact hours atXotted lesam topic: leam-ing center, 2.5 hours. 



Svfported entirely ty. 3,esson tcpic. 



Mien the stirlent oai?)letes- this course, he will be able to: 



17.0. locate cpensf and storts in a-c parallel circuits by measuring 
nonnal circuit voltage, resistance, and current and coiparing ' 
these neasuranents vdth atmorinal cij^ut -values. Given a Sinfson 
260*5P, iMRSUne nonnal circuit oahditions aiid record the values. 
Oheit takC! iwasuratents in the sane circuit vdth faults .installed. 
Standards s^vdthin the liinitatioiis of tht meter. 
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MOCOIE 6,0, COMBDIKriON D-C dRCUTTS. 



Estimated contact hours allotted thC$ module: learning center^ 8,0 hours. 



5ERMINRL 0B3BCTIVES 



Supported entirely this itodule. 



When the stu3erxt coipletes this course, he will^ be able to: 



18.0. Det^nnine nannal circuit conditions in a d-c ccnl>iiiation circuit 
by tbeacetical ^analysis and the. application of rules and laws 
" - oonpeming voltage^ resistanoe, ^id^current relationships in a 
ntoltielennent ccnibinatijan circuit. Standard is 100 percent. 



-I&r6r- *jetermine-the e£^^cts-^--(xni>ii^t^^ 

shorts, and cJianging loads, ^bjy theoretical analysis and the 
afplication of concepts concerning ^•oltage, resistance, and 
current in a miltielement ocrnbinatijon d-c cir6iit. Standard is 
100 percent. 



20.0. Measure circuit values of voltage,^ current, and resistance in a 
. corihination circuit containing indicated shorts at^ opens, given 
a Sitrpson 260-5P and a test circuit of at least three conpon^ts. 
Standards are withixi the lijtiitations of the meter. 



21.0.' locate opens and shorts in ccctbination d-c circuits b^ iteasuring 
nomal circuit voltage, resistance, and current and conparing 
these measurgngnts with abnornal circuit values. Given a 
Sinpscn 26tf-5P, measure normal circuit ooandltiops and record the 
values. Then take measurenetits in the same cixpuit with faults 
installed, standards are within limitations of the meter. 
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lisSCN TC-»IC 6,l8,l! VOiaStfSE, CURRENT, MID RESISTMCE IN EK 

:^a*fm£tted ctmtact ?K?un8 allotted lesion topic : learning omter^ 2,0 how$*^ 

^Sugpport^ .jendxely by this lesson to^fc. 

Mwn the stuSent ocnpletes t^his ooorse, will be eOsle tot ■ 

m - \ • 

18.0. Det^3tdne nocrwO. circuit ocnditicns in a drc oonbination circuit 
l:y .ttiec^retic^ analyis and 'e^{>lication of rules .and. 
coKioeEning voltage, vesistanoe, and current r^tionshiis In a 
inaltieleBien£ d^c ocxtbination circuit. Standard is 100 percent. 



EMABUIiC OOJBCnVES 
" ^ supported entirely isy tflis lesson tc^io. 

Wteri the student conpletes this 1/^son topic, he vdll"be able 'tut 



18a* IDfOinFy the current path in ajl-c ocxibiBatSon circuit 1^^^— 
Selecting the crcxent path on a scihematic* Standard is 
100 piroent* 

18.2. SOLVE for the branch currents, in a d-c ocnbination series-parallel * 
\ ,/ circuit, given schematics and values.' Standard ii: 100 perpent. 

18.3. SOLVE for tol^al current in a drc ccnbination series^arallel 
circuit, given schematics and values. Standard is 100 percent. 

18.4. SOLVE for total' power in a d-c ccrbination series-parallel 
circuit, given schematics and values. Standard is 100 percent. 

18.5. SOLVE for the total resistance of a d-c caitoination series-patallel 
circuit, given schamatics and values. Standard is 100 percent. 

05 
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lESSON TOPIC 6.19.1* VAIQMIONRK ANALYSES OP OCMBINKllON CUCUTTS 
Estimated contact ftaurs allotted lesson topic: learning aenter, l^S hours, 
TCEPMIN!^ OBJECTIVE 
Sigported entirely try this lesson topic. 
Mhai the student cxaipletes this course, he will be able to: 

19. n. ^ Determine the effects on ootibinatiOh d-c circuits of cpens, 
shortSf and changing loads^ by thecMcetical analysis and the 
ajplicatioai of oonoepts oonoerniiig voltage, resistance, and 
current iji a multielement ocwtoinatian d-c circuit* Standarfl is 
100 percent^ 

When .the stuaent ocnpletes this lesson topic, hg will be able to: 

1^,1, iDENIIEy the pcobable cause' of a change in curajent in a circuit. 

Given values of 'valtage, current, and resistance in a ccntoir^tion 
circuit ccntaijiing at least three resistors in two brandies, 
ccniaebe a statement indicating the correct conditions. Standard 
is 100 percent, 

19.1.1. DEHSMINE conditicns in a circuit vrtien the agcplied voltage is 
vacifed. Given valxies of ' ^Itage, current, and resistance in a 
caifcdjjation circuit containing at least threle resistors isi two 
branches, carplete a table ijiiiicating correct oonditixsns. 
Standard is 100 percent. 

19 1 2 nmnSY the effect on current in a circuit vAten the voltage is 
increased and the resistance remains the same. Given values of 
voltage, current, and resistance in a ccubinatlon circuit 
containing at least three resistors in the branches, select a 
tabJe indicating the correct conditions. Standard is 
100 percent. 
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masrsHY the effect m currartTin a circuit vAien the voltage is 
decreased and ii^ xesistance renoins the same. Given ^^ues of 
vQltagef current^ and resistance in a oonbinatic»n circuit , 
ccntaiiiing at lea^ three resistors in two branches, select a 

indicatijig the cccrect 'conditioas. Standard is lOO ' 
porocnt* 

]y yjf !PMTWR the 'r?y v1i t ior>ff in a circuit \ghen circuit resistancie 
is varied. Given values of voltage, current, and resistance in 
a ccDdodjiaticsi circuit oohtaining at least three xeslstrars in 
tMo branches, .select a table indicating the correct conditions. 
Starv3ard is 100 petcent. 

DEaEEMINE "the .effect On curzerrt:, in ja circ^dt vitfen the resistance 
is incpeased and voltage raiQiJis the' sartie# Given values of , 
voltage, current^ and resistance in a ocnbination circuit 
containing at least three resistors in brancbes, select a 
table iwiixxiting the caciect oonditions* Stanflard is. 100 perceirt:, 

DEIEEMINE the effect on current in a circuit when the resistance 
is cfecreased and voltage renains the sane. Given values of 
voltage, current, and resistance in a oatbination circuit 
containing at least three resistors M.two hrandhes, select a . 
table. indicating the correct conditions. Standard is 100 percent, 

DBJEEMINE iMch resistor in a circuit will overheat if all 
resistors havfe the same wattage tating.^ Given values of 
volt^, cun»it, and resistance in a catibinatian circuit 
containing at least three resistcMrs in two branches, select the • 
resistor. Standard is 100 percent. 

mmmm ccnaitions in a circuit when a short is inserted. 
Given values of voltage, current, and resistance in a 
otBtoinatiai circuit containing 'at least three resistors m two 
torancihes, select a statanerit descrihing the correct conditions. 
Standard is 100 percent. 



EflSEEBmNE conditions in a circuit \*en an open is inserted. 
Given values of voltage, current, and resistance in a ocnbinatjon 
circuit containing at least three resistors in tare branches, 
select a statement describing the correct oonditians. Standard 
is 100 percent. 
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19,3,- »fflI£2E an incorrect circuit value to determine a possible 
' Given a conplex circuit contaiiiing at least three 



cause 



resistors ir. two branches, seiectllie catponent(s) that couia 
.causs the proiblem* Standard is 100 pax:ent* 
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UESSON TOPIC 6.20.1. THCWBIESaOOriNG m> MEASURING VRLUES IN 

COMKLNKnCN CUCtUTS.,. 

EatirKCted contact houre allotted Uestyn topic: Uaming center^ 2,0 hours. 

TBRMDCOt CBIBCTIVES 

• ■ <. 
Si^pported entirely by this lesson topic. 

tihen th& student con^etes this ooursef he will be able to: 



20,0* ^ Measure circuit values of voltage, adoocent, and resistance in ^ 

ccnbiiiation circuit containing indicated shorts and opens, given a 
Siitpscn 260-5P aiid a test circuit of at least three ocnponents* 
Standards are within the lindtations of the ireter* 

21#0# LocSbe opens arid shorts in oocbination d*c circuits by measuring 
nonnal circuit voltage, resistance, and current and oonparing 
these iieasurcrosnts with abnomal circuit values* Given a Sinpson^ 
260-^, ineasure noosnal circuit conditions and record the values* 
Ihen take roeasuraients in the same circuit with fault : installed* 
Standards are within liitdtations of the meter* 
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MDDUiE 7.0. SEECtAL D-C CIRCUITS 



rstimoteii contact hours allotted this module t learning center » 4.0 hours'. 

OEPMINfiL OBJBCITUES 

Sirported entirely ty this nociaLe* ^ ' 

When the student ootpletes this coujrse, he will be able ta: 

22.0. Determine voltage values and polarijties in a' series voltage*- 
reteraKse netwcsjJk, having a single source. Given a schematic 
' diagram'of one power source, four resistors in series, aria a 
ground between any twq resistcars, calculate the values and ; 
identify the pblarities. Standard is 100 percent. / 

* " * f 

; ■ 

23.0. Determine cirpuit conditions in a voltage-divider network, vdth 

multiple loads. Given scheitatic diagrams with source voltage and 
resistance values, solve foc^ total currerA, load currents, load 
voltages, '-and polarities. Standard is 101^ percent. / 



/ 

/ 
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LESSON TOPIC 7.22.1. VOflJIWSE REEBSMCES. 

Eatimted eontaat hours allotted UsBon tapioi^ ieaming omter^ l.S hours 



Supfxirted entixely hy this lesson tcpic. 

"Mheti the stuaent ocn^pletes tiiis cxwrse, he will be able to: 

**. 

22. 0. Detenrdne -voltage values and polarities in a series, voltage- 
.)referenoe''»etworic hacving a sdngie source. Given a schertatic 
diagram of one power source, four resistors in series, and a 
ground between any two resistors, calculate the valves and 
identify the polarities. Standard is 100 percent. 



BCfflLZMS OQJBCTIVES 



Supported entirely by this lesson topic. 



When tte stu3ent ccnpletes thii lesson tcpic, he.vdU be ajjle to:„ - 



22.1. DEI^ reference "point as related to a voltage^referenc^ netagoric, 
by selecting statements about terms 0(mncnj ground, snd 
axHtrary point. Standard is 100 percent. 



22.5. IDEMTIFX tie polarities of various points in a voltage-referenoe 
' ' network with respect to a reference other than ground. Given 
schanatics with values ana source polaritifis, solve for 
polarities in tenrs of specified references. Standard is , 
100 percent. 



22.3. IDENIIFr the polarities of ,-arious points in a voltage-referenoe 
netMoric with respect to gixnind reference,. Given schanatics with 
values and source polarities, solve for polarities in terms of 
specified references. Standard is 100 percent. 
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SOLVE for th^ values of voltage it various, points in a voltage- 
ref er^oe -netwcSrk with respect to a referenqs other than ground* 
Given schejnatics with values and source polarities, solve for 
voltags values in tems of specified reference* Standard is 100 
percent* 

SOLVE for the values of voltage at varioug points in a voltage- 
rieference network with respect to ground reference* Given 
schanatics with valxaes and source polarities, solve for voltage 
values in tenns of specified references* Standard is 100 percent* 
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liSSCN TOPIC 7.23,1. VOL/ISiGE DIVIDEBS, - ' "^V 

Bstimated aontaat hours allotted leB$on topic: . learning cfnter, 2,5 hours, 
TEHWPi* OBJECrXVE 

Suppor|«d entirely by this lesson topic, 

«hen thi stoflent oonpletes this course, he wiU be able to: ^ 

23 0 i Datemine circuit cccditions in a voltage-^iivider netwoirk with 

:inuitiple loads. Given jptfhanatic 'diagraros vdth source voltage and 
resistance values, solve for total current, load tnarrents, load 
'i voltages, and polarities. Standard is 100 percent, 

' • %' 

ENABLING QBOBCnVES 

St^^xMTted entirely by this lesson topic, 

When the student axpletes this lesson topic, he wiU be able to: 

23 1 SCLVE for the valxaes of current in a voltage-divider ^network with 
itioitipie loads. Given a schanatic diagram with source voltage 
and resist*inoe values, calculate the current flew throu^ all 
caiponents. Standard is 100 percent. 

23,2, SOLVE for the valiies of voltage drpps in a voltage-divider^ network 
with nultiple loads. Given a- schenatic diagram with source 
voltage and resistance values, calculate voltage values . acaxss 
all ocn^cnents, .Standard is^ 100 percent, 

23 3 DBIEPMINE the effects on voltage drops in a voltage-divider 
* * netwmdc with maltiple loads when one of the loads opens. Given a 
schanatic diagram with souroe voltage and J^^^ta^^^^^^^M^ 
calculate the change in voltage drops. Standard is 100 peroertt. 
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MOCXTE 8*0. lOTlODUCTION TO A-C l-EST BQUIEMEtTr. 

Esirjrcr^ed contact hoia*B allotted thii module: learning center^ IC.O hours. 

3 

TE3^!I^^a. oajBcrivE 



Supported entirely by this module- 



Khsn the student ccn5)letes this course^ he vdll be able to: 



24,0, Use the EIOD 377 signal generator to generate sine wave at various 
frequencies and aitplitudes/ \^le nonitoring the waves^^ath the 
or W0-33B oscillosccpe and measurijig the values with the 
WJ^llE vacuum- iribe voltmeter (VTVM) , Staridard is within tho ^ 
toleranoe of the meter, 

25,0, Caxoaxe the a-c peak-to-peak voltage of a sine wave ineasured with 
the"wo-33A or osGilloscope with ti^ a-c effective voltage 

of a sine wave measured with the W-77E vacuurth-tube voltjneter and 
record' the valines- Accuracy must be within 10 percent of the 
indicated values; 
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LESSON fpOPIC 8*25*1* BASIC MJIERriSaDiR OPERflTICN* 



Estimated contact hou^s allotted lesson topic: learning center^ 2.0 h(^B* 



Supported partially by this lesson tcpic and by lessen tc^ic 8*25*2* 



When the student csatpletes this course, he* will be able to: 

25*0* OonpexB the B^c peak-to-peak voltage of a sine wave rteasured 
with the MCy33A or WO-33B oscilloscope with the a-c effective 
voltage of a siiie wave measured ath the WV-77E vacuum-tube 
voltmeter and record the values* Accuracy must be within 
10 percent of the indicated values* 



sr ENAHLTNG CBJBCPIVES 



Stf^iorted oitirely by this lesson topic* 

V 

Wher the student conpletes this lesson topic, he will be able to: 



25*2# WJALYZE tiie iUustraticai of a sine wave to determine 

characteristics and frequency by matching parts of the sine 
wave with identifying terms* Standard is 100 percent* 

25*2*1* IDENTIE^ the factors recjuired to develop arC voltage by ^ 

electroroagifetic inductirai, given an illxistraticn of a simple 
gen^tor, by selecting statanents that oorrecQy identify the 
facbrars in the illustration* Standard is 100 parent* 



25#2*2# IDEKTIFY the instantaneous points on a sine wave, which 

oOTrespcnds to the degree and directicai of rotation of a single 
locp rotating through a magnetic field, by tnatching points of 
rotation wiijii points on the sine wave* Standard is 100 percent* 
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25,2,2,X, IDOm^ tl^ pdsitiDH of a conductor in a magnetic field 
when the induced voltage is waiciinum, by selectiiig an 
illustration* Standard is 100 percent. 



25* 2, 2,2* IDEtfUFr the factors' that determine the frequency of an 

alternator, by selecting stateinants- Standard is 190 percent, 

V 

25,2,2,3, DETSrairNB the output frequen^ of an alternator, given a 
description of its canstraction and its speed of rotation, 
by selecting values, Standaaai is 100 percent, * 

25*2*2*4 SOLVE for the a^^ ^nt of time for one cycle of the output of 
an alternator, given the value of frecpjency* . Standard is 
100 percent. - " , 

25*1, XDEWrrETf the values of a peak-to-peak voltage waveform by 
selecting the values on an illustraticn. Standard is 
100 p^o^t,' 

25,1,1, IDOTTIEy the effective voltage of an a-c sine wave by selecting 
a lettered arrow indicating its value on the sine wave* 
Standard is lOO percent* 

25,1*2, OMPTOE effective voltage values, given values of^peaH-bc>-^)eak 
voltage. Standard is 100 percent, 

25,1,3* OOMPUTE peak-to-peak voltage values, given valines of 
effective voltage. Standard is 100 percmt. 



i I£SSON TOPIC -8.24.1. TIE: K3i MO-33A OSdLLOSCOPE WJD IHE RCA VO-33B 

I; : oecmoscoPE. • . . 

I ^ * . * * 

r , Estimated contact hours allotted lesson topic: learning center, 2.5 ho-ars. 
TERfflNSL OBJBCTIWE 

Sc^ported partially by thii lesson tcrpic and by lesson tc^iics 8.24.2, 

8.24.3, and 8.24.4. 

Vhen the stxident cottpletes this cofurse, he will be able to: 

24.0. Use, the EICO 377 signal generator to generate sine waves at ^ 
various frequencies and aitplitudes, vftiile noriitoriiig the waves 
with the W0-33A of WO-33B oscillosccpe and measuring the values 
with the WV-77E vaowntt-ttibe voittneter (VIVM) . Standard is 
'within tlie tolerance of the meter. 

OeJBCTIVES 

* b 

Supported entirely by this lesson tc^iic. 

When the-student ccnpletes this lesson topic, he \dll be abl .to: 

" 24.3.1. IDEKITFY the three primary \ases of an oscilloscope by selecting 
correct statonents. Standard is 100 percent, ^ 

24 3.2. IDENTIEY the hazards peculiar to o&:illoscopes , for vAiich 
- * * * adequate safety precautions most be observed, by selecting 

correct statarents about the cathode-racy tube's vacuun and 

coating. Standard is 100 percent. 

24.3.4. IDENTIPV the functions of the controls and jacks on the W>33A 
or HO-33B oscilloscope by matching the names with their 
functions. Standard is 100 percent. 

\ 
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24.3.5, iD a mfY the scales on the oscilloscope screen ty selecting 
desod-ptions of the, scales, StandartJ is 100 percent, 

24.3.6, CALIBB?a!E the VflO-33A or WO-33B oscilloscope, follcwing, given 
iiistructions, St^dard is 100 perce^it* ^ 
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I£SSON TOPIC 8*24*2* TOE EirO 377 MIDIO SI(21RL GENER^^ , , ^ 

Bstimnted contact halo's allotted lesson tjpic learning center^ 2,5 hours, 
TERMOR QBJBCnVB 

Si^ipcsrtea parti ally by this lesson topic aaid by lesson topics 8.24.1, ■ 
8:24.3, and 8.24.4. - ' . 

When the stajdent ccrtpletes thic course, he xaU. be able to: 

24.0. Use the EJCO 377 signal generator to generate sine waves at 

various frequencies and orpJiJtuaes, vyiiile noutoriftg the waves 
with,, the' WCK33A or MO-33B oscilloscope- and measuring the values 
with the W^77E vaCxnatettube voltmeter CVTWM) . StaOidard is within 
the tolerance of the? meter. , • - . 

QffiHLIMG CGJECIIVES •> • ' 

■ . * 

Sc^jported entijrely by this lesson topic* ' . /- 

When pve studofit ccqpletes this lesson topic, he vdll be ablr.to: 

* 

24*2. QPEE^MCE the EICX) signal generator to-produoe an a-c sine wave 

at a given frequency and voltage and observe the sijie wave with - 
the W>33A or W033B oscilloscope* Cbserye prcper safety 
precautions* * * 

24*2.2. IDBQTTFV the purposes of the- oontrDls and termini on the EICO 
377 signal generator by selwting statanents* Staandard is ^ 
100 percent* 
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I£SSON TOPIC 8.24,3. THE EGA WV-77E VROJIM-^TOBE VCl/OIETER,^ 

Estimated contact hou:ps allot:^d lesson topic: learning cenzev^ 2,€ hoitrs, 

TERMINRL CBJSCIVJE 



St^ipDrted partially by this lesson topic and by lesson topics 8,24,1, 
8.24.2, and 8.24.4. 



When the student catpletes this course, he will be able to: 



24.0. Use the EIOO 377 signal generator to generate sine waves at 

various frequencies and arrplitudes, vdiile nonitoring the waves 
' ' with the W033A or W033B oscilloscope and measuring the values 
with the WV-77E vacuum-tube voltmeter (VTVM) • Standard is ^ 
within thst tolerance of the meter. 



2411.1. . IDENnpy the principal advantage of using the VTVK, rather than 

the VOM, by selectmg a statement. Standard is 100 percent, 

24.1.2. TSSmn the fxmctions of the controls and terminals of the 
WV^77E by selecting st^temmts. Standard is 100 percent. 

24.1. 3. TDEOTIFy the section of the scale on the WV-77E that should be 
used for the irost accurate voltage readoiit by selectliig the 
correct pointer position on an illustration. Standard is 
100 percent. 

24.1.4; IDENTIFSf the sectic^ of the scale on the WV-77E that should be 
used for the most accurate resistance readout ty. selectiTig the 
OTrrect pointer position on an illustration,. Standard is 
100 percent. 

24.1.5. CSLXBRRIE the W^^77E VTVM, given specific instructions. 
Standard is 100 percent, 

24.2.3. USE the KCA VJO-33A or WO-33B oscilloscope to dbserve and 
measure periodic a-c waveforms , while dbservingj prcper safety 
precautions. 
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lESSON TOPIC 8.24.4. USE OF A-C .IISP-ECJIIEMEI^. 

Estimated cemtaot hours allotud lesson topic: . teaming oenter^ hours 



lEBMINMi OBJECTIVE 

a^^ported partially by this lesson Lopic and by lesson topics 8.24.1, 
8.24.2, and 8.24.3. 

When the student oatpletes this cciurse, he wil3. be able to; 

I, 

■ o 

24.0. Use the EKX) 377 signal gaierator to generate sine waves at 

various frequencies and aitpUtudes, \*iile nonitoring ^e waves 
with the WO-33Aor W033B oscillosocjpe and msasuring the values 
witii the WV-77E vacuum-tube voltineter (WM) . Standard is within 
the 'tolerance of the meter. 



71 



56 



TOPIC 8.25.2. FUNCTIONAL KSLYSIS OF SINE mVE VRLAJES. 



Estimated contact hours allotted lessor, topic, lecrr.iyig oen-er, 2.C h 



EEPMIN?iL OSJBCTiyE 



S'jpported partially by this lessor tc^ic and by lesson tcoic 8.25.1. 



Vihen the student cottpletes this course, he will be able to: 



25.0. Ccn?^ the a-c peak-to-i»a:< voltage of a sine wave measured 
with the WD-33A or ;s\>-33B oscilloscope with tne a-c effective 
- voltage of a sine wave measured with the W7-77E vacuutn-tube 

voltmeter and record the values. Accuracy mist be within 10 percent 
of the indicated values. 
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mXHE 9.0. XNTRDDUCnON TO INDOCrOBS. 

Estimated contact hours allotted this' module: learning center 2,0 hours. 



tepmh^al objective 



S up port e d entirely by this module* 



When the studait catpletes this course, he will be able to* 



26*0* Detemdiie the effects on iiiduotive reactance and circuit current 
when the ijiductancse and the applied frequency are varied, given 
a scheroatic diagram and ccnponent values, by selecting a table* 
Standard is 100 .percent. 
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ISSSCN TOPIC 9.26.1. IKDUCTORS. 

EsUmted oontaat hours allotted Usson topic: l&cwning oenter, 0,& hour. 



lERMBlftL OBIBCTIVE 



Supported partially ty this lesson topic and ty lesson topics 9.26.2, 
9.26.3, and 9.26.4. . 



When the student ccnpletes this coirse, he will be able to: 

26*0* Determii^e the effects an iivauctive rsactanoe and circuit current 
when the inductance B^d the ^lied frequency are varied, given 
.a schatatLc diagram and catpowent valties, by selecting a table* 
Standard is 100 percent* 



1 

Sifsportfid ^tirely by this lesson topic* 

26.1.1. DEFINE an induator in tems of its physical canstruction by 
selecting a statement. Standard is 100 percent. 

26.1.3. IDEHJTIFy the unit of ineasurenent of inductance by selecting 
the unit. Standard is 100 percent. 



26.1.2, liiaJTIfY the scheiratic syitibol for an air-core inductor by 
selecting the syncol. Standard is 100 percerjt, 

26.1. DEIERMIlili the effects on inductance of varying each of the 
physical factors of an inductor (nutttoer of turns, cross- 
sectional area, and spacing of the coil) by selecting stateitents. 
Standard is 100 percent. ■ 
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LESSON TOPIC r^,26,2, SOLVIMS FOR INDUCTA-N'CE IN CIRCUITS* 



Sbziriated contact hours allotted leseoK topic: learning center, O.S hour. 



TERi^aNAL OBJECTIVE 



Suppcrted partiaJJLy by this lesson topic and by lesson topics 9.26. 1, 
9,26,3, and 9,26,4, 

When the student oorpletes this coarse, he will be able to: 

26,0, Determine the effects on inductive reacAance and circuit 
curiDQit \Amx the iiidiK:tance and the applied frequency are 
varied, given a scheanatic diagram and ocitponent values^ by 
selecting a table. Standard is 100 percent. 



ENABLING OBJBCEIVES 



Supported entirely by this lessor), topic- 

Whan the student ccrpletes this lesson tqpio> be will be at ■? to: 

IDENTIFY the fonrula used to solve for total inductance v*ien 
two or nore inductors are cjonnected in series, by selecting 
the cxjrrect formula. Standard Is 100 pearoent. 

lEENnpy the fomulas used to solve for total iiv^ictanoe \^en 
two or more inductors are connected in parallel, by seleccim 
the correct fomula. Standard is 100 percent. 



SOLVE for the total inductance of three inductors ocinnected 
in series, given a schematic diagram and conpaient values. 
Standard is IQO percent. 

SOLVE for the total inductance of ^three inductors connected in 
parallel, given a schematic diagram and corponent values. 
Standard is 100 percent. 



26.2.1. 



26.2.2. 



26.2,1.1. 



26.2.2.1. 
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SOLVE for the total influctanoe in a circuit having one 
inductoa: in series with two inductors in parallel, given a 
s<^aiatic diagram and ocnfonent values. Strindard is 100 , 
percent. 

OOMPUIE total inductance of series-connected/ parallel- 
connected, and series-parallel-connected inductors, given 
schBiatic diagrams and ccnponent values. Standard is 100 
percent. 
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I£SSON rWPIC 9.26.3. THE RELATIONSHIP OF VOLTAGE CURREOT IN 

INDUCriVE-RERCriVE A-C CIRCUITS. 



Sstmatea 



contact hours allotted -lessoK topic: learning center, 0,5 hour. 



XEKOUfiL OBJECTIVE 

Sppportec' partially by this lesson topic and by lesson topic 9.26.1, 
9.26.2, and 9.26.4. 



When 



the student cotpletes this course, he will be able to: 



25 0 Deteonine the effecAs oi inductive reactance and circuit current 
* * , when the inductance and the ^Ued frequency are varied, ^ven 
a schematic diagram and ocnpooent values, by selecting a table. 
Standard is 100 percent. 



ENABLING CBTOCTIVES . 

Supported entirely by this lesson topic. 

Vlhen the stuoent cotpletes this lesson tc^ic, he will be al,::e to: 

26 4 1 DEFINE true power, reactive pouter, and a:pparent poaer in an 
inductive-reactive a-c circuit by selecting the correct 
stateirents. Standard is 100 percent. 

26 4 SELECT a gr^ that correctly represaits the phase ielatic«f^p 
between current and voltage in an inductive circuxt. Standard 
is 100 percent. 
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I£SSCK TOPIC 9.26.4. INDUCTIVE EERCTANCE. 

Estimated contact hotirs allotted lesson topic: learning center^ 0, 5 hour. 
TERMIKAL OBJECTIVE 

Sutported partially by ttiis lesson topic and by lesson topics 9 ♦26*1^ 
9,26*2^ and 9*26*3* 

When the student ooipletes this course^ he will be able to; 
# 

26*0* Deteaidne the effects on OJiducti^?^ reactance and circuit curxont 
wtten the inductance and the applied frequency are varied^ given 
a scheanatic diagram and cocrponent values^ by selecting a table. 
Standard is 100 percent* 

ENABLIirc OEJBCnVES 

Supported entirely by this lesson tcpic* 

When the student coipletas this lesson topic, he will be able to; 

26*3*1* DEFINE incuctive reactance and its unit of neasureirent by 
selecting statraents* Standard is 100 percent* 

26,3* SOLVE for inductive reactance , using the formila = 2TTfL 
given a schematic diagram and carporent values* Standard is 
100 percent. 




MCDtKiB 10.0. TRfilKPOE!^e^ iDEwriFicOTiaN 

A 

Estimted oantpot hours allotted this module: ^ teaming center^ 4,0 hours. 



TEStWKL OSJBCnVE 

supported entirely by this irodule. 

When the student caipletes this course, ifS will be able to: 



27.0. Measure and record prinBry and secondary voltages and currents in 
a transfonnsx with loads'of varicAis values in order to deterndne 
the effects ofcload size an priitary curicent. Observe personal 
safety precautioiis and follow prcper equipment protection 
procedures. Standard is 100 percent. 
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LESSa; TOPIC 10.27.1. TRftNSFOPMER HJEOTIFICKriON AND OPEFlftTION, 
Estirsi^cd contact hours cltc'i^zed lesson topic: learning aentet'^ 2.0 hou^\ 



lEK^OKrtL OSJECriVE 



Supported pertially this lessor, rqpic and ty lesson topics 10*27.2 
and 1C*27*3* 



Wien the sbident ccnplstes trjLs course, he will he able to: 



27*0, Measure and record pramaxy and secondary voltages and currents 
in a transforner with loads of various values in order to 
determine the effects of load size on primary current*. Observe 
personal safety precautiais and follw proper equipnent 
fm?teclS,on procedures* Standard is 100 percent* 



ENRBLIM6 QBJBCTIVES 



S^jpported entirely by this lesson tc^ic. 



When the student caipletes this lesson tC3pic, he will be ^le to: 

27*6*3* MRTCH transfoHF^s vcith tJ^ir schematic syirbols* ^Standard is 
100 percent* 

27*6,4, DEF3aiE the different transfonter core paterials by matching the 
types of cores with their applicaticwis , Standard is 100 percent. 



27*7* inEUniy the factors that determine a transformer's voltage-, 
current*, and power-handling capabilities, matching the 
transforms cafabilities with the factor(s) on which thsy depa:)d. 
Standard is 100 percent* 



27*6* IDENTIFY the characteristics that make it possible for a 
transformer to transfer power, by selecting statonents* 
Standard is 100 percent* 



65. 



l£SSaH TOPIC 10.27.2. OPERBnONRL AURLYSES OF TRftNSFOFfEBS. 

EszimaUd contact kours'. allotted lesson topic: learning csntef, 1.0 hour. 



;;EI*1aNRL objective * 

Si:5)|;?3rted partially by this lesson tcpic and by lesson topio^O.27.1 
and 10,27.3. 

When the student catpletes this coarse, he will be able to: o . 

27.0, ^teasure and record primary and secondary voltages and currents 
in a txansf oimer with lodds o£ various values in order to 
detentdne the effects of load size on primaay currait. 'Cbserve 
personal safety precautions and follcw proper equipment 
protection proc^iiips. Standard is 100 percent., ^ 



ENAHUNG OISlIBCTIVES 

supported entirely by this lesson topic. 

VJhen tte student coivietes^his lesson topic, he will be able to: 

27.5.2, CKUCULftTE turns ratios, using the fotnola ^ = 

s s 

27.5,1. omiATE the primary and seoccidary powers, using measured 
values of current and volta^ and the fornula P - XE. 

27.5.3, SCLVE for the percent of efficiency, using the fortiula 

^out 

percent of effacuency = 100 x = — . 

in 

- V 

27.3,1. CRLCULKTE the primary ijrpedance, using the fonmLa z - ^J^. 

■ P 



8? 



lESSCN TOPIC'10.27,3, OPBSmom. MOiL'iSESJSF'rmSEC^mBS, * 

-■V - ■ 

EstimUd cimtaat hours allotted lesson topic: learning center,-; 2.0 hours. 

' ' ' ■ . - • r 
' ' ' ■ . i 

iermum. obdbcpiwe 1 

- i '. 

supported partially by this lesson topic and 6y lesson tcpics 10.27.1 
and 10,27,2, " \ 

men the student coni^letes th-s course, he will be able to: 

27,0, Meastire and record' primary and secondary voltages and currents 
in a transfcraer vdth loads or various values m order to 
deterinine the effects of load- size on primary current. Observe 
personal safety precautions and f ollcw prcper equiffnent 
' protection procedures. Standard is 100 percent. 

A 

pifiHtJNG CBJidCTIVES . ' " . ; 

Si^^xarted ^tirely by , this - ifisson tcpic, 

men the Itudent canpletes this lesson tcpic, he will be able to: 

27 2 ^ffiaS0RE and record the primary voltage, ysinn .a nultJeter or a 
' vpm, in accordance with Efescribed safety precauticos. Observe 
personal- safety precauticc^ and follow proper equipnent 
Sobectioi procedures,- 

27,4^ MEaSUBE and record.the secondary voltages, using the nultiiteter or 
a VTVM. Oiserve personal safety precautions and follow proper 
" equipnent protection procedures, 

27,3, MEftSDIE and record the primary current, usijig an installed 

current neasuring device. Observe personal safety precautiais 
and follow proper eij^jipnent protection procedures. 

27,5, MEftSORE and" record the secondary currents, using installed ^ 
current msasuring devices, CSaserve personal safety precautions 
and follow proper equiprarit protection procedures. 



MOTE U.O, INIRXUCriCN TO CM*AaTOBS AND Hq/RL TIME (XHSISOTS. 
Eatimated oantaat hours allotted .this irsoduU: learning center, 24.0 hours. 

TSEMINfiL OBJECTIVE , 
Supported entirely by this nodule. 

Wt^ax the student catpletes this course, he will be. able tot ^ 

* . . ' / 

28,0, Determine the effects an capacitive reactance and circuit current 
vrtien c^)acitanoe and the ajp^ied frequency are varied, given a 
schanatic diagram and cotitxanent values, by selecting a tablfi. 
Standard is 100 percent. 

/ 

29.0, Analyze an RC circuit during charge and discharge, by selecting 
circuit values. Standard is 100 percent. 

30.0, Analyze an RL circuit during charge and discharge, by selecting 
circuit values. Standard is 100 percent. 



69 8 4 



-.m 



i IB 

I 

F*+l + |r, 



lESSON TOPIC U.28.1. CREftOTOiRS. . 

Estimted aontact hours allot^-ed lesson topic: learning center^ 2.0 hour. 



Supported partially by this lessen topic and by lesson topics 11.28.2, 
Uv28.3, and U.28.4. 

When the student catpletes this cxcrse, he will be able to: 

'>8 0 Detennine the ef fec±s cn capacitive reactance and circuit current 
whsn capacitpnoe and the applied frequency are varied, given a 
§chanatic diagram and conponent values, by selecting a table. 
Standard is 100 percent. 



£NABI*QKj OGOECTXVES 

Scqpported entirely by this lesson topic. 

When the student ccnpletes this lesson topic, he will be abl*-. to: 

28.1.1. DEIINE a cc^citpr by selecting a statement. Standard is 100 
percent, 

28.1.2. IEE^HFX tte schematic symbol for a capacitor by selecting the 
symbol. Standard is 100 percent. 

28 5 IDQ3TXEY capacitor classifications by natctung scheiratic . 

syirtools with their classifications. Standard is lOO percent. 

28.2.3. IDQITIFY the unit of measuranent of capacitance by selecting 
' * ' the xmit. Standard is 100 percent. 

28.5.1. HJENriFy the different types of v^^^le capacitors by selecting 
the types. Standard is 100 p^rdent. 

y 70 



28*1'* ' DE3ERMINE the effects on capacitance of varying each of the 
physical factors of a capacitor (arsa of plates and type of 
dielectric material) , by selecting effects* Standard is 100 
percent* 

28*5*2* mOENTJIY a oortectly installed electrolytic capacitor, given 

schematic diagrs^f by selecting the correct diagranu Standard 
is 100 percent* 

28*5*3* OOMPARS the working volts d*c* of a capacitor, the an:: peak-to- 
peeJc, &nd a-c effective, ty selecting statements* Standard is 
lOO percent* 

28*5*4* CALCDIATE the itdniinum safe value of th<=- d-<: working voltage for 
a c^citor, givm a value of a-c volrage* Standard is 100 
percent* 
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IESSUm topic U.28.2. SOLVING CftPACEKlR CTtOmS, 

Esti:nated contact hours allotted lesson topics leam-ing center^ 1,0 hoi^. 



TERMINAL OBJECTIVE 



Supported partially by this lesson topic and by lesson topics 11* 28*1^ 
I1I28.3, and JL1,28.4* 



14hen tlie student ocit^xLetes this course^ he will be able to: 



28.0. Debeamme the effects en capacitive reactance and circuit 

cunDQit \flhen caqpacitanoe and the a|:plied frequency are varied^ 
given a schsnatic diagram and ocnponent values^ by selecting a 
table. Standard is 100 percent. 



■ 

ii 



m^ESuWS QEJECrXV£S 



Sijfported entirely by this lessen topic* 



When the student cortpletes this lesson topic, he will be able to: 



28.2.1* IDENTrFY the formula far ccn?juting total capacitance of 
capacitors in series, by selecting the correct foxmula* 
Standard is 100 percent. 



28.2.:-.l. SOLVE for total capacitance of three capacitcwrs connected in 
series, given a sdieinatic diagram and ccnpatient values* 
Standard is 100 percent. ^ 

28.2.2. JXSNnn the fonrula^jeac cdtputing total capacitance of| 
c^sacitors in parallel^ by selecting the orrrect fontula* 
Standard is 100 percent. 



28.2.2.1. SOLVE for total capacitance pf three capacitors connected in 
parallel^ given a^ scbaaatic diagram and ccnponent valiies. 
Standard is 100 percent. 
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28.2. SOLVE for total capacitance of a circuit having one capacitor in 
series with ■•mo capacitors in parallel ^ given a schaiBtic diagram 
and ccnpcnent values. Standard is 100 percent. 
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lESSON TOPIC 11.28.3. THE REIAinCNSHIP OF VQUEftGBi CURREMTi PCMER 

IN THE CBPACmVE rmOJIT. . 



Estvmted contact hours allotted lesson topic: teaming center, 2^0 hoi^r* 



TESNINKL QBJBCnVE 



Si:55crted partially by this lesson topic and by lesson tcpi^s 11,28. 1, 
11,28.2, and 11.28.4, 



the stw3ent conpletes^ this course, be will be able to: 



28,0. Determine the effects on capacitive reactance and circuit current 
wbsn c^jacitanoe and the ajplied frequency are varied^ given a 
schBoatic diagram and oonponent values, by selecting a table. 
Standard is 100 percent. 



Sc5:ported entirely by this lesson topic. 

When the student oonpletes this lesson topici he will be ab: to: 



28.4.1. DEFINE trm pouer, reactive poi'^r, and apparent pojer in a 

c^)acitive-reactive a-c ciruuiti by selecting the definitions. 
Standard is 100 percent. 



28.4. IDENTIPy the phase relationship of currejiti voltage, and power 
in a purely capacitive-reactive a-c OLrcuit, by selecting a 
gxaph. standard is 100 percent. 
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LESSON TOPIC 11.28.4. CAPACTTIVE FEftCIRNCE. 

Esi^iiTiated Qontact hours cltotved lesson topic: 



learning center, 1.0 hour* 



Supported partially by this lesson tcpic and by lesson tcpics II* 28*1, 
U*28*2, and U*28*3* 



When the staitent oarpletes this coarse, he will be able to: 

28*0* Deternm:;e the ^fe^^ts on capacitive reactance and circuit 

current when capacit:ance and the applied frequency are varied, 
given a schematic diagram and coiponenti values^ by selecting 
a table* Standard is 100 percent* ; 



ENABLING CBJECTIVES 



Supported entirely by this lesson topic* 

When tbs student corpletes this lesson topic, he vdll be able to: 

28*3*.l* DEFINE capa itive reactance and identify its unit of ineasureinent 
by sp "'•i^g correct answers from given lists* Standard is 
100 p ^t. 



28*3, SOLVE for the capacitive reactance of a given capacitor^ using 
the formula ^ j^^* Standard is 100 percent* 
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lESSCN TaPIC'11.29.1. BC TONE CO^SmJT. 

Estimzted conzact hours allotted lesaon tapic: leqming cent^^ S.O hoiira. 

TERMINRL OBJBCTIVE , " < 

S\jpEXDrt©d aitirely by this lesson topic. 

MHqi the student ccn5?i*ites this course, he will be able to; 

29.0. Analyze an RC circuit during charge and discharge, by selecting 
. circuit valiies. Standard is 100 percent. . - 

i 

BURBLING OBJECTIVES 

t 

Siflppcacted OTitirely by tnis lesson topic. 

Vtom the student ccnpletss this lesson tcspic, l.e will be able toi 

* 

29.3. PC tiire constants by using the Universal Time COns*t:ant 
- Chart and selecting /the value of time constants. Standard is 

100 percent. / 

29.4. DETERMINE the effect on the RC time of varying the value 

Of resistance^ by selecting the effect. Standard is 100 percent. 

29.5. DETERMINE the effect on the to^ of varying the value 

of capacitance, by selecting the effect. Standard ^ 100 percent. 

:ii9.2, fiNAIXSE the effect OT^an circuit of varying the values of 
ccnponents to change the PC titne, by selectiiig TC values. 
Standard is 100 percent. 

29.1. DETERMINE the valueu of circuit current and resistor voltage in a 
series RC circuit at a specific tine, by selecting the values . 
Standard is 100 percent. 
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T-rAO fW TOPIC 11.36.i. RL TIME OONSCfiNT. 

^sTji-riated aontact hours allotted lesson topic: learning center, 4.0 hoiu's 
TERMINAL OBJECTIVE 

SiEported entirely by this lesson topic. 

Mien the student ocnpletes this course, h£t will bt able to: 

30.0. Analyze an RL circuit c3uri^g charge and discharge^ by selecting 
circuit values. ^Sjbandard is 100 percent. 

4 

EtemNG OBJECTIVES 

S\E^)ort£d entirely by this lesson topic. 

When the student ccupletes this lesson topic, he will be able'to: 

30.3. DEIEFMINE KL- tijie constants, using the miversal Time Constant^ 
Chart, by saLecting the values. Standard is loO percent. 

30.4. ElBIEIiMENE the effect on the RL titte of varying the value 

of resistance, by selecting the effect. Standard i^ 100 percent. 



30 S . DETEPMINE the effect on the RL titte of varying the value 

of inductance, by selecting the ^effect. Stand^rfi is IJO percent. 

30.2. JailAIXZE the effect on an RL circuit of varying the circuit's 
coRTXsnents to change the RL tine, ty selecting the value 
of the tiite constant. Stanulard ie 100 percent. 

30.1. DeEEB^aNE the vaixies of circuit current and resistor voltagp in a 
series RL circuit at a specific titte, by selecting the v?lues. 
Standard? is 100 percent. 
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MXatE"l2.0. RL W© HC FTLTEBS. 



'Esttmited contact haura allotted this mdule: Ucaming center, 10.0 hours. 



TEItMINKL OKJUOTIVES 



St^parted caitirely by this nooule. 

Whea ths stx^t ccn^aetes this course, he will be able to; ° 

*31.0. Perfooi vector coipatations, using the sine, cosine, an^ tangent 
' ^fmct: ^ of a ri^t triangle whose sides represent reactance, 

resistance, and iirpedanoe and a right triangle \*ioae sides reporesent 
the voltage drop across ths reactive ccnpooent, the resistor, and 
the tcial voltage dropped across the two ocnpcnents. ?=t3ndard is 
100 percent. 

32 0. Eterform hi operatianal analysis of a series BC filter and a series 
RL fUter in order to detennine ths effects that dianges m the 
reactive ocnponents h?ve cn the cutoff frequency, given 
test circuits, a signal g^nerat&r, and a VTWl. Observe personal 
safety precautians and follow proper equifnent protectim procedures. 
Standard is within the tolerance of /the test equipnent. 
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LESSCN TOPIC 12.31.1. VECTOR RELAHONSffiXS AND OOMPOTAUCNS. 



Es^ir^ted contact hcia^s allotted lesson topic: le.jming center, 3,0 hours. 
OEME^at CBJECnVE 

SuDDorted entirely by this lesson topic. 

Vtoen -che student cxxipletes this course, he vdll be abxe to: 

31 0 Perform vector ccttpuUtiDi^, using the" sine! cos'ine, and tangent 
'functions of a right triangle, whose sides represent reactance,, - 
resistance, and iitpedanoe and a right triangle v^hose sides . 
Sresent the voltage drop acro-ss the reactive ocnportent, the 
' jresistor, and the total voltage (propped across the two coipanents. 
■- Standard is 100 percent. ^ 

ENABLING OBJECnVTiS 

S»ttported eiitirely by this lessai topic. . , ' 

When the -stud^t oaipletes this lesson topic, he will- be able to: 

31 id. IDEMTIEY the vector that represents the resistive ooiponent, by 
selecting a vfector. b^^Jidard is 100 percent. 

J 

31 8 IDEMniY the vector that represents an inductive oatponent, by 
selecting a vector. Standard is 100 percent. 

31 9. IDeinrY the vector that represents a capacitive cortpanent, by 
selecting a vector. Standard is 100 perc^.^ 

31 11. . mENOTY the vector that represents the resultant of reactive- 
' * * and resistive coiponents, by selecting a vector, standard is . 
100 percent. 
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31.2. IDCl?rirY the leg of a ri^t triangle that represents the resistive 
ccapcff^^, by selecting ran an illustration. Standarta is 

100 percent. 

31.1. JD^NTIEY the leg of a ri^t triangle that represents the reactive 
conpoiient. by selecting frcm an illustration. Standard is 
lob percent. . . ' * 

\ 

31.3. IDEKTHY the leg pf a right triangle that represents the iirpedance 
or applied voit^, by selecting fron an illtistration. Standard 
is 100 percent. 

31.5. DEFINE total opposition in an a-c circuit by selecting a 
stataaent. Standard is 100 peroc .c. 

* 

31.4. IEEE?nFy how and )^ are catbinedf jcy sel6cting- an illustration. 
Standard is 100 percent. 

I 

31.6. JIlQiniy the hypotenuse, and the adjacent and Ci^ite sides of 
a ri^ triangle, by selecting fron an illustration. Standard 
is loo percent. 

31.6.1. SOLVE far the sine of an angle, given the values of each side of 
a triangle. Stkhdard is 100 percent. 

31.6.2. SOLVE for the cosine of an angle, given the values of each side 
of a triangle. Standard is 100 percent. 

31.6.3. SOIWE for the tangent of an angle giy^ the values of each side 
of a triangle. Standard is lOO peorcent. 

31.6.4. USE a' trigmicinetric function chai^t to find the sine, cosine, or 
tangent of a given angle. Standard is 100 percent. 

31.6.5. SOLVE for the phase angle in a reactive circuit, given a 
reactive circuit with values. Standard is ICO percent. 



31.6.6. DEEE3WQ3E the powar factor in a series RIC circuit by corpleting 
the statatent. Standard is 100 percent. 



(..■. 



80 



95 




I£SSaJ TOPIC 12.32.1. BC PHaEft ACEICN. 



Bstimz^d conzaot hours allotted lesson tovic: learning 



n center^ 2, 



5 hoKTs. 



TERMIKAL OSJBCTIVE 



Supported ty this lesson ^topic and by lesson topics 12#32*2 and 12,^32*3, 



Khen the student oor^&tes this c^urseV he i^ill be able to: 



32*0. .Perform an operational analysis of a series filter and ^ 

seri.es KL filter in order to determine the effects that chianges 
iix the reactive ccnpooents have oA the cutoff frequency, given 
test circuits^ a sigoal geperatoi;, and a VTVM* CObserve 
personal sadfety precautions aw3 follow proper equipment ^ 
protection procedures* Standard is within the tolerance of 
the t&t eqaipnent • , ^ , - 



When tte student oon?*letes this lesson top^c; he will be able to: 



32,2#3^ '^SElECSf from given diagrams^ the .schematic of a series "PC lew- 
pass .filter* standard is lOO p^sroent* ' ^ ^, 

32«2«2« SELECT, fron given diagrams, the schematic oH a series RC hi^r 
pass filter-. Standard is lOO percent. 



■^»* I 



32*2#1# DEffilMIKE hew filter action in a series RC circuit attenuaui^s 
s» ani passes different frequencies, iff sulectu:g statanents* 

Standard is 100 percent* ' ' ; ' 



32*2*12* SOLVE for tha cutoff frequency of a series PC filter^ giver^ 
the valiet; of resistance and capacitance* Standard^ is 
100 percent* 
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32»2»4» DETERMINE the ccnditions^ in a series RC circuit when the 

applied f requeiicy is increased and all other circuit values 
recnain the same* Given ^values of frequency, cspacitanoe, 
resistances, and voltage,, select a table that indicates the 
correct ocnditions* standard is 100 percent* 



32.2.5» DEIERMINE the conditions in ar series RC circuit when the 

applied frequency is decreased 'and all other circuit values 
ronain the same. Given values' of frequency, capacitance, 
resistance, and voltage* ;select a table that indicates the 
correct cOTditions. Standard is 100 percent. 



32.2.6. DETERMINE the oonditiois in a series RC circuit when the 
a^^died volrage. is iiK^eased and all other 'circuit values 
remain the same. Gi^;en values of fregusicy, capacitance, 
and voltage, select--a table that indicates the correct 
conditions. Standard is 100 percent. 



32.2.7. DETERMINE the ooaiditions in a series IC circuit v)hen the 
applied voltage is decreased and all other circuit values 
ronain the same. Given values of frequency, capacitance, 
resistance, and vcsltage, select a table that indicates the 
correct conditions. Standard is 100 percent. 



32»2.3. DETERMINE the conditions in a series IC circuit when the 
^ capacitance is increased and all other circuit valt remain 
the same. Given values of frequency, capacitance, resistance, 
and voltage, select a table that indicates the correct 
conditions. Standard is 100 percent. 

32.2.9. DETERMINE the conditions in a series circuit v)hen the 

c^>acitance is decreased and all other circuit values ranain 
' the same. .Given values of frequency, capacitance, resistance, 
and voltage / select a table^ that indicates the correct 
conditions. Standard is 100 percent^t 



32.2.10. DEimflNE the oonditicns in a series RC circuit the 
/ resistance is increased and all other circuit values ronedn 
the same. Given values of frequency, capacitance, resistance, 
and voltage, select' a ^table that indicates the correct 
conditions. Standard is 100 percent. 
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32,^*11* EETERMINE^e conditions in a series FC circuit when the 

resistance is decreased and all other circuit values remain 
the sane* Given values of frequency/ capacitance^ resistance^ 
and voltage, select a table that ihdicates rhe correct 
cowaitions, standard is 100 percent* 



9§f 
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LESSON TOPIC 12.32.2. ■ RL PIUffiR ACTION 

Estimated contact hours allotted lesaon tbpio: learning center^ 2,5 hours. 



- TEPKENAC OKJECITVE 



Supported partially b/ this lesson topic and Ijy le&son topics 12,32,1 
snd 12,32,3, i 



14hea the student occpletes this course^ he wiH be able to: 



32,0, Perfozm an operational analysis of a series PC filter and a 

. series RL filter in order to determine the effects that changes 
in the reactive ocnpoiients have on the cutoff frequency, given 
test circuits, a signal genei^tor, and a VTVM, Observe perscaial 
safety precautions and follow proper equipratt protection 
' procedures. Standard \d.thin the tolerance of the test 
equipnent, ^ 



Supported entirely by this lesson topic, 

V 

the student ccnpletes this course, he will be able to; 

32.4.2, SELECT, front given diagrams, the schfimatic of a series RL 
V high-ipass filter. Standard ijs 100 percent, 

32.4.3, SELECT, from givefi diagrams, the schematic of a series KL 
low^pass filter. Standard is lOU percent, 

3i^4,l, DEaERMINE how filter action in a series RL circuit attaiuates 
and passes differeik. frequencies/ by selecting sbatsnents. 
Standard is 100 percent. 
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32r4»12» COtlPtnE the cutoff frequency' of a series RL filter, given the 
values of resistance and inductance, Standaard is 100 
percent* 

32*4.4^ DElEBMnflE the oondititons in a series RL circuit when the applied 
, frequency is iiKnreased and all other circuit values rafiain the 
same* Given values of frequency, inductance,^^ resistance/ and 
voltage/ select a table that indicates the correct conditions. 
Standarxi is 100 percent* 



32*4*5* DEIERMINE the conditions in a series RL circuit \A)en the af^plied 
frequency is decreased and all other circuit values remain the 
sane* Givtn values of frequency, indictance/ resistance/ and 
voltage/ select a table that indicates the correct conditions* 
Standard is 100 percent* 



32*4*6. 



DETERMINE the conditions in a series RL circuit when the applied 
voltage is increased and all other circuit values remain the 
same* Given values of frequency, inductance/ resistatK:e/ and 
voltage/ select a table that indicates the correct conditions* 
Standard is 100 percent* ^ . 



32*4*7* DEEEFMINE the conditions in a series BL circuit vhen the applied 
voltage is deci-eased and all other circuit values remain the 
sane* Given values of frequency, inductance/ reisistance/ and 
voltage, select a table that indicates the correct conditions* 
Standard is 100' percent* 



32*4*8* DETE3KCNE the conditions in a series RL circuit vhen the 

incuctaiKse is increased and all other circuit values renein 
the same* Given values of frequency/ inductance/ resistance, 
and voltage/ select a table that indicates the correct 
conditions* Standard isjlOO percent* 



32»4*9* DETERMINE the conditions in a series RL circuit when the 

inductance is decreased ard all other circuit values renain the 
same* Given values of frequency/ indix:tance, resistance/ and 
voltage/ select a table that indicates the correct conditions* 
' Standard is 100 percent. 



32. 4*10* DETERMINE the conditions in a series RL circuit when the 

resistance is increased and all other circuit values remain 
the sane* Given values of firequency, inductance/ resistance/ 
and voltage/ select a table that indicates the correct 
conditions* Standard is 100 percent* 
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32*4*11* DEIEPMINE the conditions in a series FL ^ixcuit when the 

resistance is decreased and all other riixcuit values remain 
th£ saite/ Given values of frequency', inductance, resistance, 
and voltage, select a table that indiaites the correct 
conditions* Standard is 100 percent* 
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IESSON topic 12.32.3* OPERftTIONfiL mJJISES OF ^SIES BC AND RL CIRCUTTS- 
EBtimated contact hoii:r$ allotted -lesson topicr- learning denter^ 4,0 houx^s. 



TERMINAL OBJECTIVE 



Supported partially by this lesson topic and JDy lessoa topics 12*32,1 
and 12*32*2* * . . ^ 

When the student oci:?)letes this course, he will be able to: 



32*0* Perform an operational analysis of a series HC filter and a series 
RL filter in order to. determine the effects that changes in the 
reactive ocnponents have on the cutoff frequency, given test 
circuits, a signal generator, and a VTUM* Observe personal safe^ 
precautions and follow prc^)er equipment protec^io''* procedures* 
Standard is within the tolerance of the test equipnent* 
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MCDOIE 13.0. SERIES RESONANT 'CIKXriTS ' 

Entimated contact hota*s allotted this module: learning center, 4,5^hota*$* 
TEKMINAL QBOECTIVE 

Supported entirely by this module* ^ ^ 

When the student coipletes this'oaurse, he will be-able to: - 

33#0. Measure total current in a series RLC circuit in order to 

detennine \4hen the circuit is at, above, and below resonance/ and 
calculate and X^ at the measured frequencies, given the N«£«A.T. 
device 6, a signal generator/ a nmltlmeter/ a VIVM, and the 
necessary instructions. Observe personal safety precautions and 
^ follw prqper equipment protection prooedures* Standard is 
100 percent* 
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lESSON' TOPIC 13.33.1. SE31IES BIC CIRCUIT^ AT -RESCNflNCE. 

Zszimazed' contact hours allotted lesson topic: learning center^ 1,0 hour* 

teSminrl objective 

Su?p6rbed partially hj^ffnis lesson topic and by lesson topics 13,33.2 ^ 
and 13.33.3. ^ 

When the student .porpletes this course, he will be able tot 



33.0,. Measure total current m a series RLC circuit m order to 

detentdne vftien the circuit is at, above, and below resananoe, 
and calculate 3!^ and at the measured frequencies, given the 
N,E,A.T. , device 6, a signal ^neratpr, a nwltimster, a VTVli, 
and the nec^sary instructions. CSaserve perscaiai safety 
precautions ar)d follow proper equijnent protection procedures. 
Standard is 100 percent. . ^ , ^ 



S\:E3port^ entirely l>y this lesson topicJ. 



When.tl^ student coipletes this lesson topic, he will be able to^: 



33.1.4. DEPBfE the resonant frequency of a series REC circu^ by 
selecting a statenmt. ^ Standard is xOO percent. 

33.*^1,6, ' JSJENIXSY the effect on total inpedanc^ of varying the frequency 
of a series WJ2 circuit to slightly above or slightly below 
resCEiance by selecting stateinsnts. Standard is 100 percent. 



33,1.7. DESCRIBE the current in a series RLC circuit at its reso£nan+: 
frequency by selecting statements, standard is 100 percent. 
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33,2, SOLVE for true power^ in a series RIJC circuit. Standard is 
100 peroent, . . * 
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1£SSCX; TOPIC 13,33.2. VARimONRL ANALYSES OF RESONftNT SERIES RDC 

ctRCorrs. 



Estimazed ccnitact hours allotted lesson topic: learning center, 1,0 kour^ 
3ERMIKrtL OBJECTIVE 

Supported partially by this lesson tc^ic and by lesson tcjpics 13.33.1 
and 13.33.3. ' ' 

b 

When tt-e student ocnpletes this oourse/ he will be able to: 

33. Oi Measure total current in a series RDC circuit in order to 

determine ^<hen the circuit is at, above, and belcw resonance, 
and calculate and at the neasured freguoicies, given the 
^N.E.A*T. , device 6, a signal generator, a maltijneter, a VTVM, 
and the necessary instructions. Observe personal safety 
^precautions and follcw proper equipment protecticai procedures. 
St£uiaard is 100 percent. 

JIBtoM; OBOBCTIVES ' ' 

Si:5:ported entirely by this lesson tc^ic. 



When the ^student ontpletes this lesscHi topic, he wxll be able^;^ 

33.1.1. pEIERMINE the oonditiqois m a resonant series KUC circuit when 
the applied frequency is varied. Given a schematic and the 
. values of frequency, voltage, and ccnpocients, select frcn a 
table the* conditions that occur when fn? ^lency is varied. 
Standard is 100 percent. ^ * . 

33.1,3. DETERMINE the omditions in a resonant series FUC circuit vchen 
the inductance is varied. Given a schaiatic and the values oj6 
frequency, voltage, and the ccroxDoentfe, select frctn a table 
tha conditions that occur when inductance is varied. Standard 
X is 100 percent. 



lESSCN TOPIC 13.33.3. OEERftllCNAL A»CiL^IS CF THE RESCKANT SERIES 

Sstvrtcztsd ccntaat hours allotzed lesson topic: learning center^ 2.5 hcurs. 
TERMINAL CfEOBCXIWE 

Supported par**\ally ly this lessor* topic and py lesson topics 13.33.1 
and 13,33.2 

When the stuSent. oon^etes this course, he vail be able to: 

33.0. Measure toted current in a series RDC circuit in order to 

determine the cixcoit is at, above, and below resonance, 
a:^' calculate and 3^ at the measured frequencies, gi^^ 
the K,E*A+T. , devioe^ 6, ^a signal generator, a itEiltiiteter,/ a 
VTUM, and the necessary instructions. Observe personal safety 
precautions and follow proper equijinant protection procedures. 
Standard is 100 percent. 

ENABLING GBJSCrms 

Si^iported entirely by this lesson topic. 

V?hen the student ocrpletes >this lesson topic, he will be able to: 

33, 3, MERSURE total current in .a seines RIC circuit in order to 

determine the circuit is at, above, and below resoriance, 
given the N,E*A.T., device 6, a signal generator, a multiiteter, 
a VTUM, and the neoessary instructions. Standard is 100 percent. 



33.3.1. CADCUXAIE 3^ and at the Treasured frequencies. Standard is 
within limits of equiptent. 
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^30DUt£ 14.0. PAPftT.T.Kr. HEaCTIVE CIBCOTHS. ' 

* r 

Estimated contact hows allotted this module: learning center^ 5.5 hdiips. 

.lERKCNftL OBJECTIVE 

Supported entixely 'by this module. 

Vlh^ the student corpletes this course, he WuiX be able to: 

34.0. j^feasure total and brandh currents in a parallel RIC circuit in 
order to deteunine when the circuit is at, above, and belcw 
resonance, and calculate )^ and 3!^ at the measured fr quencies, 
given the N.E.A.T. , device 8, a signal gen^atc^, a ntiltimeter, a 
VIVM, and the necessary instructions. Observe personax seifety 
precautions and folicw. proper equipmsnt protection procedures, 
standard, is 100 p^xSent. 
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LESSON TOPIC 14,34*1* THE BftRMLEE- KL dROOT* 



Estimated corvtact hou^^s aZlovzed tess^on topic: learning center^ 0,5 hour* 



Si^parted partially by this lesson topic and by lesson topics 1^.34,2, 
14,34.3, 14.34.4, and 14.34.5. 



1^ * 
1-^ 



V. 



Vtxen the student canpXetes this course, he ml., be able to: 

34,0* Measure total and branch currents in a parallel RIC circuit 

in order to detentiine when thp circuit is at, above, and below 
^ resonance, and c^culate and ^ at the measured frequencies;, 
^ given the N*E*A*T, , device 8, a signal generator, a multineter, 
a VTVM, and the necessary instructions* Observe personal 
safety procauticns and follow proper equipment protection 
procedures* Standard is 100 percent* 



ENABLING OBJECTIVES 



1^^ 



Siig^rted entirely by this lesson topic* 



When the student catpletes this lesson tc^ic, he will be able to: 



34,4*4, DEIEFMINE the effects in a parallel FL circuit of a variation 
in applied voltage* Given a schematic diagram and circuit 
values, select a table that indicates the correct conditions* 
Standard is 100 percent^ 

34,4,2, DETERMINE the effects in a parallel FL cxrcuit of a variation 
in resistance* Given a schQ?atic diagram and circuit values, 
' select a table, that indicates the correct conditions. Standard 
is 100 percent. 
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34.4.3. CdEFMINS tiie effects in, a parallel HL circuit of a variation 
in Inductance. Given a sdisiatic diagxam and circuit values^ 
select, a table that ijidicates the correct conaitions. 



34.4.1. tEXEPMCNE the effects in a 



jjiarai: 



lei BL circuit of a variation 



in frequency. Given a schematic diagram and circuit values, 
select a t^)le that indicates the correct conditions. Standard 
is 100 percent. 
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LESSaM TOPIC 14.34.2. THE PARAIiEL FC CIRCUIT. 



Sszimated contact hau^s allotted lesson' topic: learning center, O.t hour. 



TERMINRL OBJBCTIV.'ES 



Supported partially by this lessee topic and by lesson topics 14.34.1, 
14.34. 3| 14.34.4| and 14.34.5. 



When the student ocnpletes this course/ he will be able to: 



34.0. Measure total and branch currents^ in a par^ lei RLC circuit in 
order to detecmine when tiie circuit is at, abbve, and below 
resonance# and calculate )^ and 5!^ at the nieasured freqi^cies# 
given theN.E.A.T.i device &i a signal generatoTi a imiltliDeteri 
a VTVMi and the necessary instructions. Observe pet^jonal 
safety precautions and follow proper aquipnent protection 
procedures. Standard is 100 percent. 



SNRBLING OBJECTIVES 

SuK^orted entirely by this lesson topic. 

Vlhen the student cotpletes this lesson topic, he will be able to: 



34,3.4. DEEERMINF, the effects in.a parallel RC circuit of a variation 
^ ' in applied voltage. Given a schgratic diagram arid circuit 
values, select a table that indicates the correct conditions. 
Standard is 100 percent. 



34.3.2. DB3EEWIKE tlie effects in a parallel PC circuit of a variation 
in resistance. Given a schesnatic diagram and circuit values, 
select a table that indicates the correct conditions- Standard 
Vis 100 percent. 



11? 
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34* 3«'3« 



34,3a* 



th& effects iJi a parallel BC circuit of a variation 
in capacitance* Given a sdianatic diagram and circuit valuas, 
select a table that indicates the correct conditions. Standard 
is 100 percent. 



ISESESiSSSE effects in a parallel PC circuit of a variation 
in frequency. Given a scfaeniatic diagrani and circuit values, 
select a table that indicates tiie correct conditions* %Standard 
is 100 perrant* 
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lESSON TOPIC 14.34.3* THE PARRLLEL RESCNANT CIPCOIT* 

Estimated contact /tours allotted lesson topic: learning center^ 0*5 hour* 
TERMINAL OBJECTIVES 



Supported pairtially by this lesson topic and by lessoo topics 14.34*1, 
14.34.2, 14.34.4, and 14.34.5. 



When the student cacpletes this course, he will be able to: 

34.0. Measure total and branch ODcrents in a parallel RLC circuit in 
orc3er to determine when the circuit is at, above, and below 
resonance, and calculate ^ and at the measured frequencies, 
given the N.E.A.T. , device 8, a signal generate, a nultimeter, 
a VT^, and the necessary instruction^^"""S)serve perscaial 
safety precautions and follow proper eguipnerit protection 
procedures. Standard is 100 percent^ 

ENAHUirc OBOBCTIVES 

^ ** 

Si:5)po|:ted entirely by this lesson topic. 

When the student corpletes this lesson topic, he will be able to: 

34.2. DEFINE the natural resonant frequency of an ideal parallel IC ' 
circuit by selecting the definition. Standard is 100 percent* 

34.2.1. IDENTIFY the iitfisdance of a parallel IC-ca^cuit^at,, resonance in 
reference to the clrcuife and to the tank, by sel^Jtihg statonents 
Standard is 100 percent. 



34.2.2. IDENTIFY the iiTpedance of a parallel circuit above and below 
its resonant frequency, by selecting statements. Standara is 
100 percent. ^ . - 
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lESSON, TOPIC 14,34.4. VPSOimcmL ANALYSIS CF THE PARAUJEL RESCWT 
Estimated contact hours allotted lesson topic: learning center^ 2.0 hours. 



TEaMIKAL OBJECTIVES 



Sii^jported , partially by this lesson topic and by lesson topics 14,34.1, 
14.34,2, 14.34.3, :.and 14.34.5. 

When the studeit ccnpletes this course, he will ^ able to: 

'34.0. . Measure total jand branch currents a parallel ELC circuit In 
order to determine when thi circuit is at, aibove, and below 
resonance, ^d calculate and at t]^ measure freguenciies, 
given the N^A.T. , device 8, a signal generator, a iTultimeter; 
a VTVH, and the necessary -^instructions. Ctoserve personal ^ 
safety precautions and follcw prpp^ equipnent protecticai 
procedures. Standard is 100 perceiit. 

EN?iBLING OBJECTIVES 

Stjfjported entirely by this lesson topic. ^ 



When the student ccnpletes this lessoi topic, he will be able to: 



DEIEEMINE the conditions in a parallel resonant IC circuit lAen- 
the applied frequency is varied. Given*' a schematic and the 
values of frequency, voltage, and the oonponents# select a 
table that indicates the correct conditions. Standard is , 
100 percent, - 

34,1.2- DETEFMINE the conditions in a parallel resonant IC circuit lAen 
the capacitance is varied. Given a schanat:t.c and the values of 
feequency, voltage, and the coiiponents, s^ect a table that 
indicates the correct conditions. Standard is 100 percent. 
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34.1*3, DETERMU!K the 'conditions in a parallel resonant IC circuit when 
' the inductance is varied* Given a schOTatic and ^tbe valu^ of 
frequency, voltage, and the ccmpanents, select a table that 
indicates the correct conditions* Standard is 100 percent* 
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ERIC 




Estimated contact koi^s aZlo^^d lessor, topic: teeming cSnter^ 2^0 honrs^ 
TERMINRL OBJECTIVES 



Si?3ported partially bv this lesscai and by lesson topics 14*34*1, 14 .34*2, 
14*M;3, and 14,34*4*' 



When the student conGpletes this course^ he will be able to: 

34,0, Measure total and branch currents in a parallel RIC CiJDCuit in 
order to determine^^ien the circuit is at, above, and below 
- resonance, ^mA calculate ^ and at tl'^ measured frequencies, 
given the N*£*A*T*, device '8, a signal generator, a inultimeter, 
a VIVM, and the necessary inirtxuctions* ^ Obssrve personal 
safety precautions and follow proper equipment protection 
procedures. Standard is 100 percent, 

ENABLING OaiBCTIVES ' 

Si?3ported entitely^ty this lesson tcpic* 

When the student ocnpletes this lesson tcpic, he will be abie to: 



34,5, ^MEJiSUKE total and bi?ttich currents in. a parallel BLC cixcuit in 
order to detemine ytei the circuit is at, abOFve, and belcw 
resonance, given. the N*E,A*T,, device 8, a signal generator, a 
itailtiitBter, a VTVM, and the necessary instructions* Standard is 
100 percent, 

34*5*1* CMJCDLftaCE Xj^ and X^ at the mp-asured frequQicies* Standard is 
loo percent* 



103 

lis 



W?NEX I - TEXT mrERIMS 



MXLnS^py EUBLECATXCN 



OOMEILEIE TEQjE 



mTEEBS 10086-6 
NAVPERS 10087-C 



Basic Eleotviaity 

Baeio Electronias , Volume 1 



1 
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ANNEX II- 



Ik ' 



I? V 



UCST 




mtEi XX BCOITMQir 



i 



Type 

D&siqnatoa: 



14ocnenclatuxe 



(AN/mxiiDer) Nbun name 



SiJtpson 

260-SP ^ iMoltiireter,.' 
W0^33A^ and B Oscilloscope 



WV-77E . 

r * 

Eioo 377 

Sureite ^ 

Sureite 
MOD 8^0- 



Vdcuurn*tube volt 
Signal generator 
Basic voltneter 

iasic anneter 



Federal ■ 
'Stodc Number 



FSN or nianuf ao 
turer's part' 
notber if no w , 
FSN assigned 



4G6625-135-9839 
O^en purchase 

6625-643-1769 
Open purchase 
Open 

Open 
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Quzurxtity 
Bequired 



560 
295 

465 
495 
UO 

75 



Item 
Cost 



$U8.00 
158.70 



70.00 
10.00 

10.00 



r.-: 



I 
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II - TRAININS AIDS 



Fedsral Stock I3unber 



Dsfvioe 

Designator 

Nunber 



Quantity 



AS U37ED IN INDDC TO DIEBCTORy OF NAVAL llffilNING DEVICES 
COGtJIZANCE SYMBOL "2 0" 



Tape player 

Microfiche . 

pEOjector, Besseler 
Static Motion 

Headsets, Telex 
for Noreioo 2200' 

Projector, Sqpennatic 
60, w^scund 

1^5«player 

Headsets for 
VCM 752/ftV 



VOM 752/AV 180 
Vantage I 275 

Kodak 108 

Ifcdel 610-1 

600fl . 300 

Kodak . 
Cog 20-4G70 

Noreioo 2200 
PAD 

Mx-250 -.^RIC 




1^ 



1^4 
1^^ 



ANNEX n * TRAINING AIDS BQDIPMENT^ 



Nomenclature 



Pe(3eral Stock Number NoriDer 



Device 

Designator Quantity 



Rsquired 



AS USTED IN D©E!C TO DIRBCTaRy OF NAV?^ TRAINING CEVICES, 



t ^ 


OOQUZflNCS SXMBO. 


"2 0"I* 




power 
trans£er psu»l 9 


uonuTso^ nuiiDer 
N00123-69-C-1413 


' 6B17/9 ■ 


100 


Pesistor 
boaxA 


Local manuf ^u:±UIer 




95 


Victor bbaird 


Local nanufacturer 




. 150 


N.E.A.T. 2 , , 
(modifiea) , 


6910-00-943-1151 


6B17 


375 


* 

N.E.A-T. 5' . 
(modified) 


6910-00-943-1154 


,6B17 


100 




6910-00r943-llS6 


6B17-6 


100 


n.e:a.t. 8 


6910-00-943-1158 


6B17-8 


100 
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